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Figure 20.2 District Revisions 
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20.5 Resubmittal of Withdrawn Project 

If prior to letting a district requests that the entire Plans Package be returned for major 
revisions, such project will be resubmitted as follows: 
1. Resubmit PS&E Package as a new transmittal with all required components.  On the 

Transmittal memo, write this note by the Transmittal date “Plans completely 
revised”.  On the lead Key Sheet, write this note on the lower left corner: “Plans 
completely revised. (date)”.  All copies of project documents in Central Office from 
the previous submittal will be destroyed.  This action requires a total reprint.  

2. A project withdrawn for a significant period (nine months or longer) will be updated 
according to the process outlined in Chapter 15, this volume. 

Plans rejected from letting by the Awards Committee or withdrawn for minor revisions may 
not need to follow the above process.  District coordination with Central Office Production 
Management is required to reschedule a letting.  Note that a new Proposal/Contract ID 
number is generated and shall be shown when resubmitting. 
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Exhibit 20-A Transmittal of Plans, Specifications, and Estimates Package 
Sheet 1 of 2 

TRANSMITTAL OF PLANS, SPECIFICATIONS, AND ESTIMATES PACKAGE 
Date: ___________________ 
 Financial Project ID(s):            
 Proposal/Contract ID:  T         Letting Date:           
 County:           State Road No.:           
 Federal Funds: No   Yes  Federal Aid No.:              
 Work Type:                        

                          
 
On       /       /          , the District Director of Transportation Development (Production) certified that the Plans, 
Specifications and Estimates (PS&E) Package is complete, has no known errors or omissions, has been 
reviewed for constructability and biddability, and is ready to advertise for construction. 
 
The following items transmitted as noted: 

SEALED CONTRACT PLANS SET (           SHEETS): 
  Hardcopy    Electronic (If “Electronic”, the Electronic Plans Package was reviewed by  

          and posted to the server on          /         /          ). 

SEALED SPECIFICATIONS PACKAGE (           PAGES): 
The Electronic Specifications Package was reviewed by         and posted  
to the server on        /        /        . 

ESTIMATES OFFICE INFORMATION:  
The Authorization Estimate will be reviewed by         and will be posted to 
the server on         /        /        . 

 
FEDERAL AID OFFICE INFORMATION: 
 Federal Aid Oversight:   No  Yes  
  FHWA:  Approved by               Date:   

     Print Name of FHWA Engineer 

 
CONTRACTS OFFICE INFORMATION: 

Contract Time:     Calendar Days 
Special Start Time:   No   Yes (If yes, Start Date:         /        /        ) 
Flexible Start Time:   No   Yes (If yes,              Calendar Days) 
Acquisition Time:   Standard   Other (  days) 
Lead-based paint:   No   Yes (If yes, is it greater than 51% of the work?     No    Yes) 
Alternative Contracting:   No   Yes   
 (If yes, Type:       

TRNS*PORT Site Record:  User Cost Per Day $____________ Maximum Days _________) 
 (If Lump Sum, Checklist 22-A submitted to District Specs. Office:  No    Yes) 
Pre-Bid Conference Mandatory?   No   Yes  (Date:        /        /            Time:                A.M./P.M.) 

  (Contact Person and Phone:                ) 
  (Location of Conference:          ) 
 
SPECIAL NOTES and REQUIREMENTS (List/Explain): 
 
 
  
 
If any items are missing please contact,  . 
 Contact Name and Phone Number 
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Exhibit 20-A Transmittal of Plans, Specifications, and Estimates Package 
Sheet 2 of 2 

REMINDER 
 
 
1. The sealed Contract Plans Set is from first-generation CADD produced plots or laser 

prints, size B (11x17), on good quality multipurpose (typewriter/printer) paper.* 
2. Punch 2 holes (standard holes are 8 1/2 inches apart on the left edge of the sheet), 

and bind plans sheets with fasteners such as Chicago Screw Posts (do not staple).* 
3. Check that all components of the Contract Plans Set are included as listed on the 

lead key sheet. 
4. Check that all sheets are included according to key sheet index(es). 
5. Check that all sheets have the correct Financial Project ID. 
6. Check that all sheets are legible and reproducible.  
7. On strung projects, check that all Summary of Pay Items sheets from the 

Proposal/Contract ID go in the lead project and the Financial Project ID of the strung 
project is shown on the lead key sheet. 

8. Check that bridge pay item sheets show bridge numbers and the quantity 
breakdowns. 

9. Organize attachments in the order listed. 
10. E-mail the Transmittal and all applicable documents (including the Contract File 

Index and attachments) to the group “CO-CPKG” and copy the Project Manager.  If 
submitting hardcopy plans, mail to Plans Processing at Mail Station 75. 

11. COMPUTATIONS - Send original computation book and 1 copy to the District 
Construction Engineer. 

 
* Applies to jobs with hardcopy plans. 
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Exhibit 20-B Contract File Index 
Sheet 1 of 2 

CONTRACT FILE INDEX 
Financial Project ID         
Proposal/Contract ID        
 
ATTACHMENTS (check or expected day of transmittal to Central Office) 

  Calendar Days Recommendation*  
  Preliminary Engineering Certification* 
  Utility Certification 
  Status of Environmental Certification* 
  Permit Transmittal Memo 
  Railroad Clear Letter 
  Special Component Plan Approval** 
 

 No   Yes   Federal Authorization Request (FAR) Form has been electronically transmitted* 
 No   Yes   FHWA Cost Estimate Summary Sheet has been transmitted* 
 No   Yes   Project exempt from FHWA oversight under agreement dated April 26, 1999* 
 No   Yes   Right of Way Certification was mailed to State R/W Administrator 
 No   Yes   Local Funds Agreement sent to Office of Comptroller 
 No   Yes   Local Funds Sent to Office of Comptroller 

 No   Yes Project is Federally Funded off the State Highway System, requiring a Maintenance 
Agreement.  If yes, a Maintenance Agreement (Number ________) was executed 
on ___________________.  A copy is available upon request. 

 

*   Include if federally funded. 
** Per Volume 2, Section 2.1. 
 
Name:       Date:  

Print Name of Project Manager/Other Title 
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Exhibit 20-B Contract File Index, Sheet 2 of 2 
 

REMINDER 
 
PROCESS: 
1. Organize attachments in the order listed. 
2. Show the number of Maintenance Agreements (Federal funds – off the State 

Highway System). 
3. Show anticipated date of arrival on any item not included in package. 
 
NOTE: The Contract File Index is an integral part of the Transmittal of Plans, 
Specifications, and Estimates Package. 
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Exhibit 20-C Revision Memo 
Sheet 1 of 6 

DATE:   1 of   
TO:   Plans Processing, Mail Station 75  
FROM:       , Project Manager 

SUBJECT: Revision Memo - Letting (mo./yr.)     
    Financial Project ID        (Lead number only) 
    Proposal/Contract ID        

Federal Funds: No   Yes    Federal Aid No.      
County        State Road No.    

Concurred by:         Date:       
Signature of DDE, DCPME or DSDE 

I have reviewed for effects on the Specifications Package and a package revision is   
is not   required.  Approved By:       Date:   
                   

 Signature of District Specifications Engineer 

If FA Oversight, Authorized By:         Date:     
           Print Name of FHWA Engineer 

THE DISTRICT SECRETARY MUST APPROVE REVISIONS RECEIVED IN PLANS 
PROCESSING BETWEEN 15 AND 6 WORK DAYS BEFORE LETTING. 
NO REVISIONS ALLOWED WITHIN 5 WORK DAYS BEFORE LETTING. 

Approved By:            Date:  
         Signature of District Secretary 

 SUPPLEMENTAL SPECIFICATIONS PACKAGE NUMBER   ( Pages). 
 PLANS REVISION NUMBER    ( Sheets):  Hardcopy   Electronic  

CONTRACT TIME REVISED:   No   Yes (If yes,              Calendar Days) 
 
Sheet No(s).  Rev. Date  Description 
      
      
      
      

Central Office Use: 
Processed By:       
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Exhibit 20-C Revision Memo, Sheet 2 of 6 
 

REMINDER 
PROCESS: 
1. Fill out headings. 
2. On oversight projects, get FHWA concurrence.  Print name of FHWA Engineer and 

date. 
3. Get concurrence signature from the District Design Engineer, District Consultant 

Project Management Engineer or the District Structures Design Engineer, as 
appropriate. 

4. Get signature of the District Specifications Engineer. 
5. If revisions will be received in Plans Processing between 15 and 6 workdays before 

the letting date (bid opening), get approval signature from the District Secretary.  
Notify Plans Processing.  No revisions are allowed within 5 workdays before letting. 

6. Enter the sheet number and: 
a. Describe new pay item number with quantity, or 
b. deleted pay item number only, or 
c. revised quantities by entering pay item number with old and new quantities. 

7. If a revision(s) will impact the utility plans, adjustments and/or schedules, provide a 
copy of the revision memo and affected plans sheets to the District Utilities Engineer. 

8. If adding or deleting a pay item, revise the whole Summary of Pay Items design 
group to insure any pay item rollover between sheets is properly printed. 

9. Fax the Revision Memo to the State Estimates Engineer at (850) 414-4877 to unlock 
the summary of pay items. 

10. Make revisions to the Summary of Pay Items with an Addendum within 24 hours 
after changing of Control Group. 

11. Mail Revision Memo with attachments to Plans Processing (Mail Station 75).  If 
transmitting the revisions electronically, scan the signed Revision Memo and e-mail 
it (with attachments) to Plans Processing. 

ATTACHMENTS: 
1. Revised sealed plans sheets including Summary of Pay Items.   
2. Revised District Cost Estimate if federally funded. 
3. Electronically sealed Supplemental Specifications Package. 
COMPUTATIONS: 
Show Financial Project ID on revised computation book sheets, and mail originals and one 
copy to the District Construction Engineer. 
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Exhibit 20-C Revision Memo, Sheet 3 of 6 
 

DATE:      of  
 
Financial Project ID   
Proposal/Contract ID   
PLANS REVISION NUMBER   
 
Sheet No(s).  Rev. Date  Description 
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Exhibit 20-C Revision Memo, Sheet 4 of 6 

EXAMPLE REVISION MEMO 
DATE: March 14, 2007  1 of 2 
TO:   Plans Processing, Mail Station 75  
FROM:       , Project Manager 

SUBJECT: Revision Memo - Letting (mo./yr.)       /      
    Financial Project ID  197707-1-52-01 (Lead number only) 
    Proposal/Contract ID  T1235 

Federal Funds: No   Yes   Federal Aid No.        
County  County Name State Road No.  25  

Concurred by:  _______________________________ Date:        
Signature of DDE, DCPME or DSDE 

I have reviewed for effects on the Specifications Package and a package revision is       
is not       required.  Approved By: _______________________ Date:       
                   

 Signature of District Specifications Engineer 

If FA Oversight, Authorized By:_________________________  Date:       
           Print Name of FHWA Engineer 

THE DISTRICT SECRETARY MUST APPROVE REVISIONS RECEIVED IN PLANS 
PROCESSING BETWEEN 15 AND 6 WORK DAYS BEFORE LETTING. 
NO REVISIONS ALLOWED WITHIN 5 WORK DAYS BEFORE LETTING. 
Approved By:_____________________________________________   Date:      
         Signature of District Secretary 

 SUPPLEMENTAL SPECIFICATIONS PACKAGE NUMBER       (      Pages). 
 REVISED SPECIFICATIONS PACKAGE (_____ Pages). 

CONTRACT TIME REVISED:   No    Yes (If yes,              Calendar Days) 

 REVISION ( 4__ Sheets) REVISION NO. _2_:   Hardcopy   Electronic  
Sheet No(s).  Rev. Date  Description 
         1  3-14-07  Listed Revisions.      
         2  3-14-07  Revised pay item 120-1 from 121,172 CY to 128,237 

CY; 120-6 from 96,143 CY to 95,680 CY; Added pay 
item 425-1-559 Quantity of 1 EA.    

         3  3-14-07  Revised pay item 530-3-3 from 54.7 TN to 57.7 TN.  
Central Office Use: 
Processed By:       
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Exhibit 20-C Revision Memo, Sheet 5 of 6 

EXAMPLE REVISION MEMO 
 

DATE:  March 14, 2007 2 of 2 
 
Financial Project ID 197707-1-52-01 
Proposal/Contract ID T1235 
 
Sheet No(s).  Rev. Date  Description 
    and 530-3-4 from 86.7 TN to 32 TN.  
         4  3-14-07  Transport updated.  
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Exhibit 20-C Revision Memo, Sheet 6 of 6 
EXAMPLE SUMMARY OF PAY ITEMS SHEET 
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Exhibit 20-D Status of Environmental Certification 

STATUS OF ENVIRONMENTAL CERTIFICATION 

 
Financial Project ID       
Proposal/Contract ID   
Federal Aid No.       
Project Description         

This project is a Categorical Exclusion under 23 C.F.R. 771.117: 
   This project is a Type 1 Categorical Exclusion under (23 CFR 771.117(c)) 

effective November 27, 1987 as determined on _____________, and the 
determination remains valid. 

   This project is a Programmatic Categorical Exclusion per FHWA, FTA, 
and FDOT Agency Operating Agreement executed on January 15, 2003 
as determined on    , and the determination 
remains valid. 

The environmental document for this project was a (check one): 
   A Type 2 Categorical Exclusion under 23 C.F.R. 771.117(d) approved 

on      ,  

   A Finding of No Significant Impact under 23 C.F.R. 771.121 approved  
on      , or 

   A Final Environmental Impact Statement under 23 C.F.R. 771.125 
approved on     .  

A reevaluation in accordance with 23 C.F.R. 771.129 was (check one): 
   Approved on     . 

   Not required. 
 

Signature:           Date:      

    Environmental Administrator 



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 

 
Plans Processing and Revisions 20-24 

Exhibit 20-E Plans, Specifications and Computation Book 
 
DATE:     
TO:       , District Construction Engineer 
FROM:      , Project Manager 
SUBJECT: Plans, Specifications and Computation Book  

Letting (mo./yr.)       
Financial Project ID         
Proposal/Contract ID    
Federal Aid      Yes          No   
County          State Road No.    
 

Attached are a copy of the Contract Plans Set, a copy of the Specifications Package, the 
Original Computation Book and one copy of the Computation Book for use by Construction. 
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Exhibit 20-F Project Certification to Federal Standards 

 
PROJECT CERTIFICATION TO FEDERAL 
STANDARDS IS NO LONGER REQUIRED* 

 
* Refer to Section 24.5 this volume. 
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Exhibit 20-G Preliminary Engineering Certification 

MEMORANDUM 
 
DATE:     
 
TO:      , Federal Aid Programs Manager 
 
FROM:     , Design Project Manager 
 
COPIES:  
 
SUBJECT: PRELIMINARY ENGINEERING CERTIFICATION (Federal Aid Projects Only) 

Financial Project ID       
Proposal/Contract ID    
Federal Aid No.       

 
Preliminary Engineering (design) was funded with: 
   State Funds under, 

Financial Project ID      
   Federal Funds authorized under, 

Federal Aid No.      
Financial Project ID      

 
The following projects, designed with the same Preliminary Engineering funds, will 
be strung to (awarded with) the subject project: 
Federal Aid No.     , Financial Project ID  , 
Federal Aid No.     , Financial Project ID  . 

 
The Preliminary Engineering for the subject project is   open/   closed.  If open,  
  it will be closed after PS&E authorization, or 
____  it is a district wide project.  Task order number _____ for this project is closed.  The 

financial number will be open for other projects. 
  it will remain open for additional charges, as follows:     

        . 
 
The FDOT Project Manager may be contacted at (phone):      



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 

 
Plans Processing and Revisions 20-27 

Exhibit 20-H Request for Control Group Change 
 

DATE:     

TO:  District Specifications Engineer 

FROM:      , Project Manager 

COPIES: District Estimates Engineer, Production Management, Construction 

SUBJECT:  Request for Control Group Change 

Letting (mo./yr.)    
Financial Project ID       
Proposal/Contract ID    
Federal Aid Project Yes    No   
State Road No.    
County        

 
Enclosed is a copy of a complete plans set and a copy of the comp book for use by the 
District Estimates Office.  This project has entered the Specifications Phase. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 

 
Plans Processing and Revisions 20-28 

Exhibit 20-I Change Memo 
Sheet 1 of 3 

DATE:     1 of   
TO:  District Specifications Engineer 
FROM:       , Project Manager 
COPIES TO: District Estimates Engineer 
SUBJECT: Change Memo 

Letting (mo./yr.)     
Financial Project ID          
Proposal/Contract ID    
Federal Aid Project  Yes    No   
County             State Road No.    

Changes were made to the plans during the District Specifications Phase.  Sheets included 
replace similar sheets in the Estimates Office's copy of plans.  The changes listed below 
should be included in the specifications package as appropriate.  

Sheets No(s).  Description of Change 
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Exhibit 20-I Change Memo 
Sheet 2 of 3 
REMINDER 

 
Changes are modifications to the plans during the Specifications Phase.  Ensure that these 
are considered or incorporated into the Specifications and the Summary of Pay Items prior 
to mailing to the Plans Package to Tallahassee.  Changes are not listed on the key sheet 
nor noted in the revision blocks of the plans sheets, unless done by other than the Engineer 
of Record. 

1. Describe all changes in this Memo. 
2. List all Summary of Pay Items changes to quantities, including additions and 

deletions. 
3. Coordinate all changes with Specifications. 
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Exhibit 20-I Change Memo 
Sheet 3 of 3 

DATE:       of   
 
Financial Project ID    
 
Proposal/Contract ID   
 
Sheet No(s).   Description of Change 
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20.6 Retention of Electronic Documents 

The documents and files created throughout the life of a project must be retained in 
electronic format.  There are several different storage systems used for retaining these 
records.  See Figure 20.3. 
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Figure 20.3 Storage of Electronic Documents 
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where right of way is restricted do not have roadsides of sufficient widths to provide clear 
zones; therefore, while there are specific horizontal clearance requirements for these 
highways, they are based on clearances for normal operation and not based on maintaining 
a clear roadside for errant vehicles.  It should be noted that curb has no redirectional 
capabilities except at speeds less than the lowest design speeds used on the State 
Highway System.  Therefore curb should not be considered effective in shielding a hazard.  
Curb is not to be used to reduce horizontal clearance requirements. 

Crashworthy objects shall meet or exceed the offsets listed in Tables 21.2 through Table 
21.5 and objects that are not crashworthy are to be as close to the right of way as practical 
and no closer than the requirements listed in Tables 21.2 through Table 21.5. 
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Table 21.2 Horizontal Clearance to Utility Installations 
 
 
 
 
 
 
 

ABOVE 
GROUND FIXED 

OBJECTS 
(Such as Poles) 

 
Shall not be located within the limited access right of way, except as 
allowed by Department Policy No. 000-625-025, Telecommunications 
Facilities on Limited Access Rights of Way. 
 
Shall not be located in the median. 
 
Rural and Urban Flush Shoulders: 

Not within the clear zone.  Install as close as practical to the right 
of way without aerial encroachments onto private property. 

 
Urban Curb or Curb and Gutter: 

At the R/W line or as close to the R/W line as practical.  Must 
maintain 1.5 ft. clear from face of curb.  Placement within 
sidewalks shall be such that an unobstructed sidewalk width of 4 
ft. or more (not including the width of the curb) is provided. 

 
See the Utility Accommodation Manual, (Topic No. 710-020-001) for 
additional information. 
 
Note: may be located behind barriers that are justified for other reasons.

BREAKAWAY 
OBJECTS 

(Such as Fire 
Hydrants) 

 
Rural and Urban Flush Shoulders:  

Locate as close to the right of way as practical. 
 
Urban Curb or Curb and Gutter: 

Locate no less than 1.5 feet from face of curb. 

Table 21.3 Horizontal Clearance to Trees 
 
Minimum horizontal clearance for new plantings where the diameter is or is expected to be greater 
than 4 inches measured 6 inches above the ground shall be: 

Rural and Urban Flush Shoulders: 
 Outside the clear zone. 

Urban Curb or Curb and Gutter: 
 4 ft. from face of outside curb and 6 ft. from edge of inside traffic lane.  In areas where the 

border width or median width are constrained and this criteria cannot be met, this 
horizontal clearance may be reduced to 1.5 ft. from the face of outside curb and 3 ft. from 
the edge of the inside traffic lane. 

 
On existing roadways, the minimum horizontal clearance to existing trees where the diameter is or 
is expected to be greater than 4 inches measured 6 inches above the ground shall be: 

Rural and Urban Flush Shoulders: 
 Outside the clear zone. 

Urban Curb or Curb and Gutter: 
 1.5 ft. from the face of outside curb and 3 ft. from the edge of the inside traffic lane. 
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21.5.10 Landscaping 

Landscaping on a TDLC project can be provided when a local agency or organization agrees 
to assume the maintenance of the landscaped area in accordance with all Department 
requirements.  See Chapter 9 of this volume and the Florida Highway Landscape Guide 
for landscape requirements. 

Landscaping shall not interfere with the visibility of “permitted” outdoor advertising in 
accordance with Rule 14-40 of the Florida Administrative Code.  Landscaping shall 
provide required sight distances in accordance with the Design Standards, Index 546.  
Landscaping shall also comply with the horizontal clearance requirements found in Section 
21.5.6 of this chapter, and Chapters 2, 4, and 25 of this volume.  

Community Structures placed in the right of way to represent the community are discussed 
in Section 9.4 of this volume. 

21.5.11 Parking 

On-street parallel parking is preferred over angled parking on low speed urban streets.  
Angled parking causes conflicts with cars and bicycles, since drivers have poor visibility 
when backing out.  Parallel parking can provide space for bike lanes, medians and wider 
sidewalks.  The design of parking facilities should be coordinated with local transit 
agencies.  For parking lane widths see Table 21.1. 
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21.5.12 Alternative Roadway Paving Treatments 

Alternative paving treatments such as patterned/textured pavement may be used to accent 
the roadway in accordance with the Standard Specifications.  Architectural pavers, 
however, shall not be used on the traveled way of the State Highway System.  See Section 
2.1.6.1 for additional requirements. 

21.5.13 Conversion to One-Way Pairs 

Converting to one-way pairs is the conversion of 2 two-way corridors to 2 one-way corridors 
operating in opposite directions.  This technique requires a great deal of consideration, 
planning and public involvement. 

Advantages to one-way pairs are increased safety for pedestrians and motorists, increased 
traffic capacity, retention of on-street parking, and easier signal progression along the 
corridor.  One-way pairs may allow enough space to create bus lanes, more bus stops and 
improve the safe boarding for transit riders. 

Disadvantages to one-way pairs are, motorists are likely to drive faster, transit circulation is 
less direct, and signal progression for cross streets is difficult to achieve.   
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Chapter 23 

Exceptions and Variations 

23.1 General 

The Department's roadway design criteria and standards are contained in this volume 
and are usually within the desirable ranges established by AASHTO.  The values given 
in this volume have been accepted by FHWA and govern the design process.  When it 
becomes necessary to deviate from the Department’s criteria, early documentation and 
approval are required.  There are three approval processes: Design Exceptions, Utility 
Exceptions and Design Variations.  When the Department’s criteria are met, no Design 
Exception, Utility Exception or Design Variation is required.  However, when the 
Department’s criteria are not met, a Design Exception, Utility Exception or Design 
Variation is required.  This requirement applies to all entities affecting planning, design, 
construction, maintenance and utilities. 

For projects using safety funds and developed to improve specific safety problems, only 
the elements identified under the scope of work for the safety improvement project are 
subject to these approval processes.  The existing features, within the limits of the 
safety improvement project that do not meet design criteria do not require approval to 
remain. 
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23.2 Identification 

To allow time to research alternatives and begin the analysis and documentation 
activities, it is important proper approval process be identified as early in the Planning 
and Design as possible.  This is preferably done during the PD&E process for major 
projects and the scope development process for minor projects.  It is required that 
approval be obtained no later than the initial engineering phase. 

Design Exceptions are required when the proposed design elements (other than utility 
elements) are below both the Department’s governing criteria and AASHTO’s new 
construction criteria for the 13 Controlling Design Elements. 

The 13 Controlling Design Elements are: 
1.  Design Speed 
2.  Lane Widths  
3.  Shoulder Widths 
4.  Bridge Widths 
5.  Structural Capacity 
6.   Vertical Clearance 
7.  Grades 
8.  Cross Slope 
9.   Superelevation 
10.  Horizontal Alignment 
11.  Vertical Alignment 
12.  Stopping Sight Distance 
13.  Horizontal Clearance 

Section 23.9 provides AASHTO’s minimum requirements for the above elements. 

Utility Exception requirements are found in Chapter 13 of the Utility 
Accommodation Manual (UAM). 

Design Variations are required when proposed design elements are below the 
Department’s criteria and where a Design Exceptions or Utility Exception is not 
required.  
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23.3 Approval 

All required approvals shall be obtained as described in this section.  Approvals from 
multiple individuals may be required for certain issues.  The Director of Design shall 
resolve any approval authority issues if conflicting objectives arise. 

Approval is required from the State Chief Engineer for the following: 

• Design Exceptions for Design Speed on FIHS/SIS facilities (following review by 
the State Transportation Planner). 

• Utility Exceptions for limited access R/W use.  

• Design Variations for Design Speed on FIHS/SIS facilities (following review by 
the State Transportation Planner). 

Approval is required from the FHWA Division Administrator for the following:  

• Design Exceptions on full FHWA oversight projects.  

• Design Exceptions, Utility Exceptions and Design Variations for vertical 
clearance over an interstate roadway less than 16 feet. 

• Exceptions involving horizontal or vertical clearances for railroads not meeting 
the requirements of Rule 14-57 F.A.C. or the clearance criteria for the South 
Florida Rail Corridor (Topic No. 000-725-003 - South Florida Rail Corridor 
Clearance Policy for 25 KV service). 

Approval is required from the District Design Engineer or Turnpike Design Engineer for 
the following: 

• Design Exceptions. 

• Utility Exceptions. 

• Design Variations. 

Approval is required from the State Roadway Design Engineer for the following: 

• Design Exceptions for elements other than Structural Capacity. 

• Utility Exceptions (Except for the specific case where the Utility sufficiently satisfies 
the District that their facilities are located as close to the R/W as practical.) 

• Design Variations involving modifications to or elimination of required rumble 
strips. 
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Approval is required from the State Structures Design Engineer for the following:  

• Design Exceptions for Bridge Width, Structural Capacity, Horizontal Clearance 
and Vertical Clearance impacting Category 1 and 2 structures. 

• Utility Exceptions impacting Category 2 structures, or impacting Category 1 
structures with controlling elements below AASHTO's criteria. 

• Design Variations for Bridge Width, Structural Capacity, Horizontal Clearance 
and Vertical Clearance impacting Category 2 structures. 

• Design Variations for Structural Capacity due to deficient load ratings impacting 
both Category 1 and 2 structures  

Approval is required from the District or Turnpike Structures Design Engineer for the 
following: 

• Utility Exceptions impacting Category 1 structures, with none of the 13 
Controlling Design Elements below AASHTO's Criteria.   

• Design Variations for Bridge Width, Structural Capacity, Horizontal Clearance 
and Vertical Clearance impacting Category 1 Structures. 
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23.4 Justification for Central Office Approval 

Sufficient detail and explanation must be given in order to build a strong case to those 
reviewing the request.  The 13 Controlling Design Elements are considered safety 
related and the strongest case must be made to lower these requirements.  At some 
point, this justification may be used to defend the Department’s and/or the designer’s 
design decisions.  All deviations must be uniquely identified, located, and justified; no 
blanket approvals are given.  

A strong case can be made if it can be shown that: 

• The required criteria are not applicable to the site specific conditions. 

• The project can be as safe by not following the criteria. 

• The environmental or community needs prohibit meeting criteria. 

Most often a case is made by showing the required criteria are impractical and the 
proposed design wisely balances all design impacts.  The impacts usually compared 
are:  

• Operational Impacts. 

• Impacts on Adjacent Section. 

• Level of Service. 

• Safety Impacts. 

• Long term effects. 

• Costs. 

• Cumulative Effects. 

A case should not be made based solely on the basis that: 

• The Department can save money. 

• The Department can save time. 

• The proposed design is similar to other designs. 
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23.5 Documentation for Central Office Approval 

During the justification process supporting documentation will be generated which 
needs to accompany each submittal.  This documentation includes, but is not limited to 
the following: 

Utility Exception documentation requirements are found in Chapter 13 of the Utility 
Accommodation Manual (UAM).  

All Design Variations needing Central Office approvals and all Design Exceptions 
should include the following documentation: 

a) Exhibit 23-A Submittal/Approval Letter Included (Cover Letter)  

b) Summary description of included support documentation such as:  
1) Location map or description,  
2) Typical section,  
3) Aerial or Photo logs when they best illustrate the element issues,  
4) Crash History and analysis,  
5) Plan sheets in the area of the exception/variation elements, 
6) Profiles in the area of vertical alignment exception/variation elements, 
7) Tabulation of pole offsets for horizontal clearance exception/variation, and  
8) Any Applicable Signed and Sealed Engineering Support Documents. 

c) Project description (general project information, typical section, begin/end 
milepost, county section number).  Include Work Mix, To – From, Objectives, 
Obstacles and Schedule. 

d) Description of the exception/variation element and applicable criteria (AASHTO 
and Department value or standard).  Detailed explanation of why the criteria or 
standard can not be complied with or is not applicable.  Description of any 
proposed value for project and why it is appropriate. 

e) Amount and character of traffic using the facility.  Description of the anticipated 
impact on Operations, Adjacent Sections, Level Of Service, Safety, Long and 
Short Term Effects.  (Is the Exception temporary or permanent?)  Description of 
the anticipated Cumulative Effects. 
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f) A plan view or aerial photo of the exception location, showing right of way lines, 
and property lines of adjacent property. 

g) A photo of the area.   

h) Typical section or cross-section of exception location. 

i) The milepost and station location of the exception. 

j) Any related work programmed or in future work plans. 

k) The Project Schedule Management (PSM) Project Schedule Activities 
maintained by the Finance Management Office. 

l) All mitigating efforts.  An explanation of what if any associated existing or future 
limitations as a result of public or legal commitments.  Description and 
explanation of any practical alternatives, the selected treatment and why. 

m) Comments on the most recent 5-year crash history including all pertinent crash 
reports. 

n) Description of the anticipated Cost (Social and to the Department - Benefit/Cost) 

o) Summary Conclusions 

For the specified conditions the following additional documentation is required: 

p) For design speed on FIHS/SIS, provide typical sections at mid blocks and at 
intersections.  

q) For lane width, provide locations of alternative routes that meet criteria and a 
proposal for handling drainage, the proposed signing and pavement markings.  

r) For shoulder width, provide a proposal for handling stalled vehicles and a 
proposal for handling drainage.  

s) For bridge width, provide a plan view of the approaching roadways and existing 
bridge plans (these may be submitted electronically).  

t) For a bridge with a design inventory load rating less than 1.0, a written evaluation 
and recommendation by the Office of Maintenance is required.  Provide the load 
rating calculations for the affected structure.  
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u) For vertical clearance, provide locations of alternative routes that meet criteria.  

v) For cross-slope, provide a proposal for handling drainage and details on how the 
cross slope impacts intersections.  

w) For conditions that may adversely affect the roadway’s capacity, provide the 
comments on compatibility of the design and operation with the adjacent 
sections.  Effects on capacity (proposed criteria vs. AASHTO) using an 
acceptable capacity analysis procedure and calculate reduction for design year, 
level of service).  

x) For superelevation, provide the side friction factors for the curve for each lane of 
different cross-slope at the PC of the curve, the point of maximum cross-slope, 
and the PT of the curve using the following equation.  

  f   = V2 – 15Re where        f = Side Friction Factor  
   V2e+15R         V = Design Speed (mph) 
             R = Radius (feet) 
             e = Superelevation (ft/ft) at the station evaluated 

y) For areas with crash histories or when a benefit to cost analysis is requested, 
provide a time value analysis between the benefit to society quantified in dollars 
and the costs to society quantified in dollars over the life of the exception. 

In general practice the benefit to society is quantified by the reduction in crash 
cost foreseeable because of the proposed design and the cost due to the 
implementation of that change such as construction and maintenance costs over 
the life of the project.  This analysis may be performed by using either the 
Roadside Safety Analysis Program (RSAP), available through AASHTO’s 
publications, or the Historical Crash Method (HCM) depending on their 
applicability.  The RSAP is applicable to crashes into roadside objects and the 
HCM is applicable to sites with a crash history.  Use a 5% time value of money 
for both the RSAP and HCM methods. 

The Historical Crash Method (HCM) uses the following Highway Safety 
Improvement Program Guideline (HSIPG) cost per crash by facility type to 
estimate benefit to society while the cost to society is estimated by the cost of 
right of way, construction, and maintenance.  
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All State Roads Average Cost/Crash: $83,070 
*The above values were derived from 1994, 1995, and 1996 traffic crash and injury 
severity data for crashes on state roads in Florida, using the formulation described in 
FHWA Technical Advisory “Motor Vehicle Accident Costs”, T 7570.1, dated June 
30, 1988 and updated injury costs provided in the companion FHWA Technical 
Advisory, T 7570.2, dated October 31, 1994. 

HSIPG COST/CRASH BY FACILITY TYPE 
DIVIDED UNDIVIDED FACILITY TYPE URBAN RURAL URBAN RURAL 

<3 Lanes $68,800 $152,200 $78,000 $218,900 
3 Lanes $47,100 $152,200 $52,000 $218,900 
4 Lanes $74,500 $181,200 $53,500 $76,400 
5 Lanes $52,400 $181,200 $53,500 $76,400 
6 Lanes $63,300 $181,200 $53,500 $76,400 
Interstate $83,600 $195,700 $83,600 $195,700 
Turnpike $99,700 $228,800 $99,700 $228,800 
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23.6 Central Office Submittal and Approval 

Submittals, when complete, shall contain 3 parts, and shall be compiled in the same 
order as addressed below.   

1. Part 1 shall consist of a cover letter.  The cover letter shall be either the Plans 
Preparation Manual Volume 1, Exhibit 23-A Submittal/Approval Letter for 
Design Exceptions or the Utility Accommodation Manual Exhibit A Utility 
Exception Form.  If both types of Exceptions are contained in a single submittal, 
both forms must be completed and submitted in the same package.  They shall 
not be combined on a single form. 

2. Part 2 shall consist of the justification or report proper including all signed and 
sealed documents.  Part 2 may contain or require more than one separately 
signed and sealed report.  An example is a single submittal that includes a 
structural analysis and a roadway geometry analysis.  There may also be 
documents or discussions that are not within the bounds of individually signed 
and sealed analysis.   

3. Part 3 shall consist of any support documents to facilitate an understanding of 
Part 2.  Note that Part 3 may include any supplementary documentation 
developed or added by the Central Office after the District submittal.  This shall 
be considered a part of the submittal justification package and is provided only to 
assist the District in getting a favorable and timely review and approval. Any 
supplemental documents provided by the Central Office will be appended and 
shall not alter the Engineer of Record’s analysis or design. 

The report justifying and documenting a request is to be sealed by the Responsible 
Engineer in accordance with Chapter 19 of this volume.  The Responsible Engineer 
then attaches a Submittal/Approval Letter (Exhibit 23–A) to the Sealed Report and 
submits them to the District or Turnpike Design Engineer.  The District or Turnpike 
Design Engineer then approves or denies the request and notifies the Responsible 
Engineer.  When further approvals are required the District or Turnpike Design Engineer 
will forward the Submittal/Approval Letter and Sealed Report to the State Roadway 
Design Office.  

The State Roadway Design Office will assign reference numbers to each request.  The 
request will be reviewed then forwarded for approval to the Chief Engineer, the State 
Roadway Design Engineer, the State Structures Design Engineer, the Planning Office 
and/or FHWA as appropriate.   
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Each request will be reviewed on a case by case basis and approved on its merits.  
When approval is obtained the Roadway Design Office will e-mail the District or 
Turnpike Design Engineer the Central Office’s disposition and return the signed 
Submittal/Approval Letter and Sealed Report.  The Roadway Design Office will keep a 
copy filed under the assigned reference number.  Additional copies will be provided 
upon request. 
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23.7 Central Office Denial and Resubmittal 

When a request is denied, the State Roadway Design Office will notify the District or 
Turnpike Design Engineer of the Central Office’s disposition.   

Denied requests can be resubmitted when all deficiencies, noted in the denial 
notification, have been addressed.  This may require only a new Submittal/Approval 
Letter if the Sealed Report does not need to be amended.  However, if the Sealed 
Report requires revision, a new Sealed Report and attached Submittal/Approval Letter 
must be submitted. 

The State Roadway Design Office will assign the resubmittal a tracking reference 
number.  The resubmittal will be reviewed for completeness and forwarded for approval 
to the Chief Engineer, the State Roadway Design Engineer, the Structures Design 
Engineer, the Planning Office and/or FHWA as appropriate.  

23.8 Design Variations Needing District Approval Only 

For Design Variations needing District approval only, the following is the minimum 
justification and documentation required.  However, on a case by case basis the District 
approvers may require more or may opt for the Design Variation to follow 
Sections 23.4-7: 

A Design Variation request must address the following items: 
1. Design criteria versus proposed criteria. 
2. Reason the design criteria are not appropriate. 
3. Justification for the proposed criteria. 
4. Any background information which documents or justifies the request. 

The Responsible Engineer then attaches a Submittal Approval Letter (Exhibit 23-A) to 
the sealed report and submits them to the District or Turnpike Design Engineer.  The 
District or Turnpike Design Engineer then approves or denies the request and notifies 
the Responsible Engineer. 

Design Variations requiring Central Office approval from the State Chief Engineer, State 
Roadway Design Engineer, and/or the State Structures Design Engineer (see 
Section 23.3) follow the processes in Sections 23.4-7. 
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23.9 AASHTO Criteria for Controlling Design Elements 

As an aid to the designer, the following tables may be used as a reference for 
determining when a Design Exception is required based on AASHTO criteria, but are in 
no way intended to replace Department design criteria.  The page numbers referenced 
are to AASHTO’s A Policy on Geometric Design of Highways and Streets 2004 
(unless otherwise noted) and are a starting point for researching project criteria. 

Criteria Tables Cross Reference 
 
Table Number 

 
Title 

 
Page 

Table 23.9.1 AASHTO Design Speed (Minimum)........................................23-14 
Table 23.9.2 AASHTO Lane Widths (Minimum) ..........................................23-15 
Table 23.9.3 AASHTO Shoulder Widths (Minimum) ...................................23-15 
Table 23.9.4 AASHTO Bridge Widths (Minimum) .......................................23-16 
Table 23.9.5 AASHTO Structural Capacity (Minimum Loadings)..............23-17 
Table 23.9.6 AASHTO Vertical Clearance (Minimum) ................................23-17 
Table 23.9.7 AASHTO Grades (Minimum and Maximum) ..........................23-18 
Table 23.9.8 AASHTO Cross Slope (Minimum and Maximum)..................23-18 
Table 23.9.9 AASHTO Superelevation (Maximum) .....................................23-19 
Table 23.9.10 AASHTO Horizontal Alignment...............................................23-19 
Table 23.9.11 AASHTO Vertical Alignment ...................................................23-20 
Table 23.9.12 AASHTO Stopping Sight Distance .........................................23-20 
Table 23.9.13 AASHTO Horizontal Clearance (Minimum)............................23-21 
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Table 23.9.1 AASHTO Design Speed (Minimum) 
Type Facility Other Factors Design Speed (mph) AASHTO 

Freeways Urban 
Rural 

50 
70 

pg. 503 

Urban Arterials Major 
Other 

30 
30 

pg. 72 

Rural Arterials Rolling terrain 
Level terrain 

50 
60 

pg. 444 

Urban Collectors  30 pg. 430 
Rural Collectors Level ADT < 400 

 ADT 400 - 2000 
 ADT > 2000 
 
Rolling ADT < 400 
 ADT 400 - 2000 
 ADT > 2000 

40 
50 
60 

 
30 
40 
50 

pg. 422, Exh. 6-2 

CBD Major or Minor 30 pg. 430 
Ramps Highway Design Speeds (mph) 

30 
35 
40 
45 
50 
55 
60 
65 
70 

 
15 
18 
20 
23 
25 
28 
30 
30 
35 

pg. 826 

Loop Ramps 150 ft. radius 25 pg. 825 
Connections Direct 

Semi-Direct 
40 
30 

pg. 825 
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Table 23.9.2 AASHTO Lane Widths (Minimum) 

Type Facility Lane Width (feet) AASHTO 

Freeways 12 pg. 504 

Rural Arterials 11 pg. 448, Exh. 7-3 

Urban Arterials 10 pg. 472 

Urban Collectors 10 pg. 433 

Rural Collectors 10 pg. 425, Exh. 6-5 

Low Speed 10 pg. 312 

Residential 9 pg. 312 

Auxiliary 10 pp. 312, 433 

Continuous TWLTL 10 pg. 312 

Table 23.9.3 AASHTO Shoulder Widths (Minimum) 
Type Facility Other Factors Right 

(feet) 
Median 
(feet) 

AASHTO 

4 lanes 10 4 pg. 505 Freeways 

≥ 6 lanes 10 10 pg. 505 

ADT > 2000 8 

ADT 400-2000 6 

ADT < 400 4 

 pg. 448, Exh. 7-3 

Divided highway 4 lanes 8 4 paved pg. 455 

Rural Arterial 

Divided highway 6 lanes 8 8 pg. 456 

Low Type 2 pg. 314 Urban Arterial 

High Type 10 

 

pg. 314 

Heavily 
Traveled 

High Speed (≥ 50 mph) 10  pg. 314 

ADT > 2000 8 

ADT 1500-2000 6 

ADT 400-1500 5 

Rural & Urban 
Collectors 

ADT < 400 2 

 pg. 425, Exh. 6-5 
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Table 23.9.4 AASHTO Bridge Widths (Minimum) 
Type 

Facility Other Factors Bridge Widths AASHTO 

Freeways New Bridges Approach Roadway Width pg. 506 

New Bridges (Short) Approach Roadway Width  pg. 447 

New Long Bridges 
(> 200 ft.) 

Travel Lanes + 4 ft. each side pg. 447 

Rural 
Arterials 

Remain in Place Travel Lanes + 2 ft. each side pg. 447 

Long (> 200 ft.), where 
shoulders or parking 
lanes are provided on 
the arterial  

Travel Lanes + 4 ft. each side pg. 481 Urban 
Arterials 

All new bridges Curb to curb width of street pg. 481 

   
 

 

  Bridge Widths  

Type 
Facility Other Factors New or Reconstruction To 

Remain AASHTO 

Under 400 ADT Traveled Way + 2 ft. each side (1) 22 ft. (2) pp. 426, 427 

ADT 400-1500 Traveled Way + 3 ft. each side (1) 22 ft. (2) pp. 426, 427 

ADT 1500-2000 Traveled Way + 4 ft. each side(1),(3) 24 ft. (2) pp. 426, 427 

Rural and 
Urban 
Collectors 

ADT > 2000 Approach Roadway Width (1),(3) 28 ft. (2) pp. 426, 427 

1. If the approach roadway has paved shoulders, then the surfaced width shall be carried across the 
bridge. 

2. Bridges longer than 100 ft. are to be analyzed individually. 
3. For bridges > 100 ft. in length, the minimum bridge width of traveled way plus 3 ft. on each side is 

acceptable. 
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Table 23.9.5 AASHTO Structural Capacity (Minimum Loadings) 

Type Facility Other Factors Loading AASHTO 

Freeways --- HS-20 pg. 506 

Rural Arterials --- HS-20 pg. 447 

Urban Arterials --- HS-20 pg. 447 

New & Reconstruction Bridges HS-20 pg. 386, Exh. 5-6 
Local Roads 

Existing Bridges H 15 pg. 386, Exh. 5-7 

New & Reconstruction Bridges HS-20 pg. 426, Exh. 6-6 
Collectors 

Existing Bridges H 15 pg. 427, Exh. 6-7 

 

Table 23.9.6 AASHTO Vertical Clearance (Minimum) 

Type Facility Vertical Clearance (feet) AASHTO 

Freeways 16 (1),(2) pp. 506, 507, 763, 764 

Arterials: Rural 
  Urban 

16 (1),(2) 
16 (1),(2) 

pp. 447, 763, 764 
472, 763, 764 

Other Highways 14 (2) pp. 385, 507 

Sign Trusses 17 (2) pg. 507 

Pedestrian Overpass 17 (2) pg. 507 

Tunnels: Freeways 
  Other 
Highways 

16 (2) 
14 (2) 

pg. 355 
pg. 355 

Railroads 23 (2) pg. 522 

1. 14 feet allowed in highly developed urban areas if alternate route has 16 feet. 
2. Minimum value that can be used without a Design Exception.  An allowance of 6 inches should 

be added to vertical clearance to accommodate future resurfacing. 
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Table 23.9.7 AASHTO Grades (Minimum and Maximum) 
Maximum Grades 

Grades (%) For Design Speed (mph) Type 
Facility 

Type 
Terrain 30 35 40 45 50 55 60 65 70 AASHTO 

Freeway (1) Level 
Rolling 

--- 
--- 

--- 
--- 

--- 
--- 

--- 
--- 

4 
5 

4 
5 

3 
4 

3 
4 

3 
4 

pg. 506, 
Exh. 8-1 

Rural Arterial Level 
Rolling 

--- 
--- 

--- 
--- 

5 
6 

5 
6 

4 
5 

4 
5 

3 
4 

3 
4 

3 
4 

pg. 446, 
Exh. 7-2 

Urban Arterial: Level 
Rolling 

8 
9 

7 
8 

7 
8 

6 
7 

6 
7 

5 
6 

5 
6 

--- 
--- 

--- 
--- 

pg. 472, 
Exh. 7-10 

Rural Collector(2) Level 
Rolling 

7 
9 

7 
9 

7 
8 

7 
8 

6 
7 

6 
7 

5 
6 

--- 
--- 

--- 
--- 

pg. 423, 
Exh. 6-4 

Urban Collector(2) Level 
Rolling 

9 
11 

9 
10 

9 
10 

8 
9 

7 
8 

7 
8 

6 
7 

--- 
--- 

--- 
--- 

pg. 432, 
Exh. 6-8 

1. Grades one percent steeper than the values shown may be used for extreme cases in urban 
areas where development precludes the use of flatter grades and for one-way downgrades. 

2. Short lengths of grade in rural and urban areas, such as grades less than 500 ft. in length, one-
way downgrades, and grades on low-volume rural and urban collectors may be up to 2 percent 
steeper than the grades shown above. 

Minimum Grades for Urban Curb & Gutter 
Type Facility Minimum % AASHTO 

Arterials as required for adequate drainage pg. 471 
Collector Roads & Streets 0.30 pg. 431 
Local Roads & Streets 0.20 pg. 391 

 
Table 23.9.8 AASHTO Cross Slope (Minimum and Maximum) 

Type Facility Other Factors Minimum Maximum AASHTO 

Freeways ---  0.015  0.025 (1) pg. 504 
Arterials Rural 

Urban 
 0.015 
 0.015 

 0.02 (1) 
 0.03 

pg. 446 
pg. 472 

Divided Highways ---  0.015  0.02 (1) pg. 455 
Collectors Rural 

Urban 
 0.015 
 0.015 

 0.02 (1) 
 0.03 

pg. 421 
pg. 431 

Shoulders Paved 
Gravel 
Turf 

 0.02 
 0.04 
 0.06(2) 

 0.06 
 0.06 
 0.08(2) 

pg. 316 
pg. 316 
pg. 316 

1. Values given are for up to two lanes in one direction.  Additional outside lanes may have cross 
slopes of 0.03. 

2. Shoulder cross slopes which meet FDOT criteria do not require a Design Exception. 
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Table 23.9.9 AASHTO Superelevation (Maximum) 
Type Facility Superelevation Rate AASHTO 

Highways (Rural) 0.12 pg. 144 
Urban 0.06 pg. 145 
Low Speed Urban w/severe constraints None pg. 145 
Ramps and Turning Roadways at Intersections 0.10 pg. 639 

 
Table 23.9.10 AASHTO Horizontal Alignment 

Minimum Radius (feet) with Superelevation (page 147, Exh. 3-15) 
Minimum Curve Radius (feet) for Design Speed (mph) Type 

Facility 
Super-

elevation 
e-max 15 20 25 30 35 40 45 50 55 60 65 70 
0.04 42 86 154 250 371 533 711 926 1190 1500 --- --- 
0.06 39 81 144 231 340 485 643 833 1060 1330 1660 2040
0.08 38 76 134 214 314 444 587 758 960 1200 1480 1810
0.10 36 72 126 200 292 410 540 694 877 1090 1340 1630

Rural 
Highways 
and 
High 
Speed 
Urban 
Streets 0.12 34 68 119 188 272 381 500 641 807 1000 1220 1480

Minimum Radius (feet) for Section with Normal Cross Slope (2001 AASHTO, page 168, Exh. 3-26) 
Minimum Curve Radius (feet) for Design Speed (mph) Type 

Facility 15 20 25 30 35 40 45 50 55 60 65 70 
 

All 960 1700 2460 3350 4390 5570 6880 8350 9960 11720 13180 14730 

Minimum Radius (feet) for Intersection Curves (2001 AASHTO, page 201, Exh. 3-43) 
Design Speed 

(MPH) 10 15 20 25 30 35 40 45 

Minimum Radius 
(feet) 25 50 90 150 230 310 430 540 

Assumed Minimum 
Superelevation Rate 0.02 0.02 0.02 0.04 0.06 0.08 0.09 0.10 

Minimum Passing Sight Distance (feet) (page 124, Exh. 3-7) 
Design Speed 

(mph) 20 25 30 35 40 45 50 55 60 65 70 

Passing Sight 
Distance 710 900 1090 1280 1470 1625 1835 1985 2135 2285 2480 
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Table 23.9.11 AASHTO Vertical Alignment 

(Taken from page 272 Exh. 3-72, page 277 Exh. 3-75, and page 422 Exh. 6-2) 
Design Speed 

(mph) 
K Value (1) for Vertical Curves Rounded for Design 

 Crest Sag 
15 3 10 
20 7 17 
25 12 26 
30 19 37 
35 29 49 
40 44 64 
45 61 79 
50 84 96 
55 114 115 
60 151 136 
65 193 157 
70 247 181 

1. Rate of vertical curvature, K, is the length of curve per percent algebraic difference in the 
intersecting grades. 

 
Table 23.9.12 AASHTO Stopping Sight Distance 

(Taken from page 112, Exh. 3-1) 
 

Design Speed 
(mph) 

 
Stopping Sight Distance (feet) 

Computed for Design 
15 80 
20 115 
25 155 
30 200 
35 250 
40 305 
45 360 
50 425 
55 495 
60 570 
65 645 
70 730 
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Table 23.9.13 AASHTO Horizontal Clearance (Minimum) 

Feature Clearance AASHTO 

Bridges  See Table 23.4.4 --- 

Tunnels  2.5 ft. from edge of traffic lane pg. 354, Exh. 4-17

Underpasses 2-lane: Normal shoulder width (to edge of barrier) 
(1) 
Divided Roadway: Normal shoulder (outside or median) 

width (to edge of barrier) (1) 

pg. 762, Exh. 10-6

Barrier Wall & 
Guardrail 

 Normal shoulder width pg. 762, Exh. 10-6

Light Poles (2) Rural: Outside clear zone (if non-breakaway) 
Urban: 1.5 ft. from face of curb 

pg. 291 
pg. 319 

Trees greater 
than 4 inches 
in diameter 
measured 6 
inches above 
the ground 

Rural Arterials:  Outside clear zone 
 Collectors ≤ 45 mph: 10 ft. from traveled way 
 Collectors > 45 mph: Outside clear zone 
 
Urban:    1.5 ft. from face of curb 
 
Freeways (Rural and Urban): Outside clear zone 

pg. 399, 481 
pg. 427 
pg. 427 
 
pg. 399, 437, 481 
 
pg. 507 

Sign supports  Outside clear zone (if non-breakaway) pg. 294 

Utility Poles (2) Rural: Outside clear zone 
Urban: 1.5 ft. from face of curb 

pg. 294 
pp. 293, 319 

Building Line  15 feet from elevated roadway (wall) pg. 522 

Signal Pole 
and Controller 
Cabinets 

Rural: As far from the roadway as practicable 
Urban: 1.5 ft. from face of curb 

pg. 4-13 (3) 

pg. 319 

1. For metal guardrail, add deflection distance. 
2. Exceptions for utility poles are to be in accordance with the current Utility Accommodation 

Manual exceptions procedure for horizontal clearance for utility poles. 
3. 2002 AASHTO Roadside Design Guide. 
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Exhibit 23-A Submittal/Approval Letter 
 
To:   Date:   
             District or Turnpike Design Engineer  
 
Financial Project ID: _________________   New Const. (  )     RRR (  )  
Federal Aid Number:_________________  
Project Name:          __________________________________________________ 
State Road Number: _________________       Co./Sec./Sub.     ________________ 
Begin Project MP:     _________________       End Project MP: ________________         
Full Federal Oversight:  Yes (  )    No (  )   
Request for Design Exception (  ), Design Variation (  ) 
      (For Design Exception or Variations Requiring Central Office Approval)  
      Re-submittal: Yes (  )    No (  )   Original Ref# ________ - ____ - _____ 
Requested for the following element(s): 
(  ) Design Speed (  ) Lane Widths  (  ) Shoulder Widths (  ) Bridge Widths 
(  ) Structural Capacity (  ) Vertical Clearance (  ) Grades (  ) Cross Slope 
(  ) Superelevation  (  ) Horizontal Alignment (  ) Vertical Alignment (  ) Stopping Sight Distance 
(  ) Horizontal Clearance (  ) Other ______________ 
_________________________________________________________________________________________________________ 
 
 
 
 
 
 

1. Include a brief statement here concerning the project and the exception or variation requested. 
 
2. Attach the Sealed Report including applicable documentation as per Section 23.5. 
 
 
 

 
 
 
 
_________________________________________________________________________________________________________ 
 
Recommended by:  
 
_____________________________Date _____________ 
Responsible Professional Engineer  
 
Approvals: 
 
_____________________________Date _____________ ______________________________Date ______________ 
District or Turnpike Design Engineer District Structures Design Engineer 
  
_____________________________Date _____________ ______________________________Date ______________ 
State Roadway Design Engineer State Structures Design Engineer 
 
_____________________________Date _____________ ______________________________Date ______________ 
State Chief Engineer     FHWA Division Administrator  
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24.5 Certification Statement 

A Federal Aid project certification statement by the District Director of Transportation 
Development (Production)for each project is no longer required.  However, Districts are 
responsible for insuring that all Federal Aid requirements are met as described in this 
chapter. 
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Exhibit 24-A Approval and Concurrence Process 
 

TYPICAL SECTION PACKAGE 

 Approved:   6 
 Concurrence:   3  or  4 

(PPM Vol. I, Section 16.2.3) 

 
PAVEMENT DESIGN PACKAGE 

Approved:   6 
Concurrence:   3 

(Pavement Design Manual) 
 

BRIDGE DEVELOPMENT 
REPORT 

 Approved:    6 
 Concurrence:   3  4  5  or  7 
 

(PPM Vol. I, Chap. 26) 

 
APPROVAL OF PHASE 

REVIEW PLANS 
(Roadway and Structures) 

Approved:   6 
Concurrence:   3  4  5  7 or District  
   Roadway Design Engineer 

(PPM Vol. I, Chap. 16) 
 

ACCIDENT/SAFETY 
REVIEW 

 Approved:   District Safety Engineer 

 
SPECIAL PROVISIONS 

Approved:   6 
Concurrence:   9 

 
DESIGN CRITERIA 

DESIGN EXCEPTIONS 
 Requested:    3  or  6 
 Concurrence:   8,  and  7 when needed. 
 Approved:   FHWA  or  11 
 

(PPM Vol. I, Chap. 23) 

 
BRIDGE HYDRAULICS REPORT 

 
 Approved:   6 
 Concurrence:   District Drainage Engineer 
 

(Drainage Manual, Chap. 4) 

 
REVISIONS TO PS&E 

 
 Approved:    6 
 Concurrence:   3  4  or 5 

(PPM Vol. I, Section 20.4) 

 
PLANS, SPECIFICATIONS 

AND ESTIMATE 

PLANS PACKAGE 
 Approved:   2 
 
SPECIFICATIONS PACKAGE 
 Approved:   9 
 
FHWA AUTHORIZATION ESTIMATE 
 Approved:   10 
 

(PPM Vol. I, Section 20.3) 

 
ASSEMBLY OF PS&E & 

CERTIFICATION OF OTHER 
REPORTS AS REQUIRED 

 
 Responsibility:   FA Manager 

 
 1 District Secretary 
 2 District Director of Transportation Development 

(Production) 
 3 District Design Engineer 
 4 District Structures Design Engineer 
 5 District Project Management Engineer 
 6 Responsible Professional Engineer 
 7 State Structures Design Engineer 
 8 State Roadway Design Engineer 
 9 District Specifications Engineer 
 10 District Estimates Engineer 
 11 State Director of Design (for exempt projects) 

 
 
 
NOTE: 
In special cases where programs or projects are 
developed in the Central Office, an appropriate 
Central Office Manager will provide concurrence in 
lieu of the District Manager. 
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25.3.4.2 Definition of Levels of Survey Effort 

1. LEVEL 1 
 Review by District Surveyor to check for Public Land Corners.  Check sections for 

cross slope at 1000 feet in tangents.  For curves, check 50 feet before PC, at PC, 50 
and 100 feet after PC and at middle of curve or 300 foot intervals.  (Reverse at PT). 
May use assumed datum if approved by the District Location Surveyor and the 
Project Manager/Designer.  The cross sections will have a common bench mark 
elevation throughout the curve.  In other words, do not assume an elevation at the 
centerline of the highway for each cross section.  A minimum of two (2) bench marks 
should be set off of the highway near the Right of Way (R/W) Line and may be on 
assumed elevations or NAVD 88 datum.  If the surveyor elects to use temporary 
assumed bench marks, they must last throughout the life of construction and cannot 
be set in trees, power poles or concrete monuments.  Establish begin and end 
points of project and reference. 

2. LEVEL 2 
Minor spot improvements such as turn lane at existing crossover, turn lane on 2-
lane, etc.  No additional Right of Way required.  Where Right of Way is adequate, 
establish horizontal and vertical control in the improvement area.  May use assumed 
vertical datum if approved by the District Location Surveyor and the Project 
Manager/Designer.  The cross sections will have a common bench mark elevation 
throughout the curve.  In other words, do not assume an elevation at the centerline 
of the highway for each cross section.  A minimum of two (2) bench marks should be 
set off of the highway near the Right of Way Line and may be based on assumed 
elevations or NAVD 88 datum.  If the surveyor elects to use temporary assumed 
bench marks, they must last throughout the life of construction and cannot be set in 
trees, power poles or concrete monuments.  If Right of Way is constrained, re-
establish existing R/W line.  Level 1 required throughout other portions of project. 
Cross section level to be determined by Project Manager/Designer with input from 
the District Location Surveyor and Resident Engineer.  TOPO with supplemental 
elevations in area of improvement.  Reference control points outside R/W.  
Subsurface utility locates if required. 

3. LEVEL 3 
Continuous improvements through length of project such as widening and/or 
paved shoulder; or major spot improvements (structure replacement; major 
intersection improvement).  May require Right of Way purchase.  Horizontal 
Control baseline, centerline or network.  Vertical Control on NAVD 88.  TOPO with 
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supplemental elevations (limits to be determined).  Digital Terrain Model (DTM) at 
specified locations.  Right of Way Control Survey and Maps (if Right of Way 
purchased).  Subsurface utility locates. 

4. LEVEL 4 
 Full Digital Terrain Model (DTM) and TOPO for entire project. 

25.3.5 Review Project Plans 

RRR design plans are reviewed by other disciplines including a safety specialist.  These 
reviews are detailed in Chapter 16 of this volume. 

25.3.6 Document the Design Process 

The designer shall include in the design file all documentation that substantiates the design 
process and decisions made, including the following information: 
1. A short paragraph which states the overall project purpose.  Factors such as 

principal reason for the project, anticipated project cost, principal work type, general 
right of way needs or provisions, and any special project priorities are appropriately 
addressed here. 

2. Documents that detail the existing conditions on the project.  Findings of office 
reviews, field reviews and surveys are assembled here, to document existing 
geometric and roadside features, operating conditions, traffic volumes, posted 
speeds, existing pavement markings, signing, safety, etc.  A brief overall summary 
of findings is recommended. 

3. Document the selected standards based on project intent and conditions.  When 
RRR criteria cannot be met, a design exception/variation is required. 

4. A summary of safety issues that have been identified for the project and the 
recommended solution of those issues. 

5. Reviews of the project design for safety improvements, documenting what was 
finally accomplished or ruled out of the project subsequent to the scope of work 
having been completed. 

6. Those items in the original scope of work for the project which cannot be reasonably 
accomplished and must be deleted or delayed. 
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Table 25.4.14.1 Recoverable Terrain 

DESIGN SPEED 
(mph) 

TRAVEL LANES & MULTI-
LANE RAMPS 

(feet) 

AUXILIARY LANES & SINGLE 
LANE RAMPS 

(feet) 
 < 45 
  45(1)  
 > 45 

6 
14 
18 

6 
8 
8 

GENERAL NOTES: 

(1) May be reduced to <45 mph widths if conditions more nearly approach those for low speed (40 
mph or less). 

The above values are to be used in the process for determining the clear zone width as described in 
Chapter 4 of this volume. 

 
Table 25.4.14.2 Horizontal Clearance for Traffic Control Signs 

PLACEMENT 
Placement shall be in accordance with the Design Standards.  Placement within 
sidewalks shall be such that an unobstructed sidewalk width of 4' or more (not including 
the width of curb) is provided. 

SUPPORTS 
Supports except overhead sign supports shall be breakaway.  When practicable, sign 
supports should be located behind barriers that are justified for other reasons. 
Overhead sign supports shall be located outside the clear zone unless shielded. 

 
Table 25.4.14.3 Horizontal Clearance for Light Poles 

CONVENTIONAL 
LIGHTING  

Not in the median except in conjunction with barriers that are justified for other 
reasons. 
Rural and Urban Flush Shoulders: 

20' from the travel lane, 14' from auxiliary lane. 
(may be clear zone width when clear zone is less than 20'). 

Urban Curb or Curb and Gutter: 
From right of way line to 4' back of face of curb (may be 1.5' back of face of 
curb when all other alternatives are deemed impractical).  Placement within 
sidewalks shall be such that an unobstructed sidewalk width of 4' or more 
(not including the width of curb) is provided. 

HIGH MAST 
LIGHTING 

Outside of the clear zone unless shielded. 
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Table 25.4.14.4 Horizontal Clearance for Utility Installations 

ABOVE GROUND 
FIXED OBJECTS 

(Such as Poles) 

 
Shall not be located within the limited access right of way, except as allowed 
by Policy No. 000-625-025, Telecommunications Facilities on Limited 
Access Rights of Way. 
 
Shall not be located in the median. 
 
Rural and Urban Flush Shoulders: 

Not within the clear zone.  Install as close as practical to the right of 
way without aerial encroachments onto private property. 

 
Urban Curb or Curb and Gutter: 

At the R/W line or as close to the R/W line as practical.  Must 
maintain 1.5 ft. clear from face of curb.  Placement within sidewalks 
shall be such that an unobstructed sidewalk width of 4 ft. or more (not 
including the width of the curb) is provided. 

 
See the Utility Accommodation Manual, (Topic No. 710-020-001) for 
additional information. 
 
Note: may be located behind barriers that are justified for other reasons. 

BREAKAWAY 
OBJECTS 

(Such as Fire Hydrants) 

 
Rural and Urban Flush Shoulders: 

Locate as close to the right of way as practical. 
 
Urban Curb or Curb and Gutter: 

Locate no less than 1.5 feet from face of curb. 
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25.4.19 Pedestrian, Bicyclist and Transit Needs 

Whenever a RRR project is undertaken, pedestrian and bicyclist needs must be addressed, 
and transit needs should be considered.  Recommendations by the District 
Pedestrian/Bicycle Coordinator and the District Modal Development Office shall be 
obtained; local government and transit agency contact in developing these 
recommendations is essential.  This should be part of the project scoping and programming 
effort. 

Pedestrian Needs 
Sidewalks - On RRR projects with curbed facilities, curb ramps shall be brought 
into compliance with ADA requirements.  This includes installing new curb ramps 
at crosswalks where none exist, replacing existing substandard curb ramps, and 
retrofitting truncated domes on existing ramps that otherwise comply with current 
ADA requirements.  Pull boxes, manholes, and other types of existing surface 
features in the location of a proposed curb ramp should be relocated when 
feasible.  When relocation is not feasible, the feature shall be adjusted to the new 
ramp to meet the ADA requirements for surfaces (including the provision of a non-
slip top surface, and adjustment to be flush with and at the same slope as the curb 
ramp).   

A Design Variation is required when compliance with ADA curb ramp requirements 
is determined to be technically infeasible.  This may occur where existing right of 
way is inadequate and where conflicts occur with existing features that cannot be 
feasibly be relocated or adjusted, e.g., drainage inlets, signal poles, pull boxes, etc..  
Copies of approved Design Variations to ADA requirements for curb ramps shall 
be provided to the FHWA. 

Other than meeting curb ramp requirements, existing sidewalks and flared 
driveway turnouts are not required to be upgraded for the sole purpose of meeting 
ADA requirements, unless included in the project scope by the District.  All new 
sidewalk and driveway construction or reconstruction included on RRR projects shall 
be designed in accordance with ADA requirements.  However, even if new sidewalk 
is to be constructed, non-conforming driveways are not required to be upgraded. 

Medians - Medians shall be evaluated to determine if modifications such as 
pedestrian refuge sections are necessary.  5-lane and 7-lane sections are 
restricted or eliminated under current policy, usually by the introduction of a raised 
or restrictive median, which enhances the opportunity to accommodate pedestrian 
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needs.  Traffic separators with a width sufficient to provide refuge should be used 
at intersections where possible.  When adequate pedestrian refuge cannot be 
provided at the intersection, midblock islands should be provided.   

Design details for disability access features including sidewalk, curb ramps and driveway 
turnouts are found in the Design Standards.  Additional standards for ADA are found in 
the regulations and design guidelines issued by the Secretary of the U.S. Department of 
Transportation. 

Bicyclist Needs - For existing curbed sections where no widening is planned, 
consideration should be given to reducing lane widths; e.g., 11 ft. through and 10 ft. turn 
lanes on sections with 14 or 15 ft. wide lanes.  Additional information regarding bicycle 
lanes is contained in Chapters 2, 8, and 21 of this volume. 

On projects without curb, either a bike lane or a paved shoulder shall be provided as a 
bicycle facility.   

When a project includes the addition or modification of a right turn lane, a bike lane 
between the through lane and the right turn lane should be provided if existing right of way 
is adequate.  If there is an existing right turn lane without a bike lane between the through 
lane and the turn lane, a bike lane should be considered, but is not required, on a project-
by-project basis. 

Transit Needs  
Sidewalks and Transit Facilities – A 5-foot wide sidewalk that connects a transit 
stop or facility with an existing sidewalk or shared use path shall be included to 
comply with ADA accessibility standards. 
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Chapter 26 

Bridge Project Development 

26.1 General 

All structural designs for new construction for the Florida Department of Transportation 
(FDOT) are developed under the direction of the Structures Design Office (SDO) and/or the 
District Structures Design Offices (DSDO).  All designs are to be developed in accordance 
with the Structures Manual which includes the Structures Design Guidelines (Topic No. 
625-020-150), the Structures Detailing Manual (Topic No. 625-020-200), this Manual, the 
Design Standards (Topic No. 625-010-003), and the AASHTO Standard Specifications 
for Highway Bridges or the AASHTO-LRFD Bridge Design Specifications as 
referenced in the Structures Manual, applicable FHWA Directives, and other criteria as 
specified by the Department.   

Designs for repair or rehabilitation of bridges are generally developed under the direction of 
the District Structures Maintenance Engineer (DSME) and may not include all the submittal 
types discussed in this chapter. 

Structures for other agencies or authorities such as the Jacksonville Transportation 
Authority, various Expressway Authorities, etc. may be designed to meet the Department’s 
criteria or additional criteria as specified by the authority. 

For projects involving bridges over navigable water, the Project Manager must provide the 
District Structures Maintenance Engineer (DSME) sufficient notification prior to engaging in 
any action in, on, or around the bridge.  Refer to Section 13.5.3 of this volume for further 
information. 

26.2 Organization 

The Structures Design Office (SDO) is a subdivision of the Office of Design under the 
direction of the State Highway Engineer and the Assistant Secretary for Transportation 
Policy.  The SDO is under the direction of the State Structures Design Engineer (SSDE). 
Each District, including the Turnpike, has a staff of structural design engineers that 
comprise the District Structures Design Office (DSDO), and which is under the direction of 
the District Structures Design Engineer (DSDE). 
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26.3 Definitions 

All structures have been grouped into the following two categories based upon design 
difficulty and complexity: 

26.3.1 Category 1 Structures 

Category 1 Structures consist of box or three-sided culverts, short span bridges (continuous 
reinforced slabs and prestressed slabs), simple span bridges with spans less than 150 feet, 
continuous straight steel plate girder bridges with spans less than 150 feet, bridge 
widenings for these structure types, retaining walls, roadway signing, signalization and 
lighting supports, sound barriers, and overhead sign structures. 

26.3.2 Category 2 Structures 

A structure will be classified as a Category 2 Structure  when any of the following are 
present: steel box girders, curved steel plate girders, span lengths equal to or greater than 
150 feet, cast-in-place concrete box girder bridges, concrete segmental bridges, continuous 
post-tensioned concrete bridges with or without pretensioning, steel truss bridges, cable 
stayed bridges, movable bridges, depressed roadways, tunnels, , non-redundant 
foundations, straddle piers, integral caps, bridges designed for vessel collision, or any 
design concepts, components, details or construction techniques with a history of less than 
five (5) years of use in Florida. 
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26.4 Abbreviations Used in Structures Design 

Terminology used in the area of Structures Design for the Florida Department of 
Transportation often is written or spoken in the form of abbreviations and/or acronyms.  
Following is a list of those terms frequently encountered in this manual and in other 
references used in structures design and include those commonly used for offices, 
organizations, materials, systems, features, equipment, conditions, and expertise: 

AASHTO American Association of State Highway and Transportation 
Officials 

ACI  American Concrete Institute 
ACIA  Assigned Commercial Inspection Agency 
ADA  Americans with Disabilities Act 
AISC  American Institute of Steel Construction 
ANSI  American National Standards Institute 
AREMA  American Railway Engineering and Maintenance Association 
ASTM  American Society for Testing and Materials 
AWS  American Welding Society 
BBS  Bulletin Board System 
BDR  Bridge Development Report 
BHR  Bridge Hydraulics Report 
BHRS  Bridge Hydraulics Recommendation Sheet 
CADD  Computer Aided Design and Drafting 
CEI  Construction Engineering and Inspection 
C.I.P. (C-I-P) Cast-in-Place (Concrete) 
CPAM  Construction Project Administration Manual 
CVN  Charpy V-Notch (Impact Testing) 
DSDE  District Structures Design Engineer 
DSDO  District Structures Design Office 
DSME  District Structures Maintenance Engineer 
EMO  Environmental Management Office 
EOR  Engineer of Record 
FDOT  Florida Department of Transportation 
FHWA  Federal Highway Administration 
LRS  Low-relaxation Strands 
LRFD  Load and Resistance Factor Design 
MHW  Mean High Water 
MSE  Mechanically Stabilized Earth (Walls) 
MUTCD  Manual on Uniform Traffic Control Devices 
NHS  National Highway System 
NHW  Normal High Water 
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NOAA  National Oceanic and Atmospheric Administration 
OIS  Office of Information Systems 
OSHA  Occupational Safety and Health Administration 
PDA  Pile Driving Analyzer 
PD&E  Project Development and Environment   
PPD  Plans Production Date 
PPM  Plans Preparation Manual 
QPL  Qualified Products List 
RDR  Required Driving Resistance 
SDO  Structures Design Office 
SIP (S-I-P) Stay-in-Place (Forms) 
SRS  Stress-relieved Strands 
SSDE  State Structures Design Engineer 
TAG  Technical Advisory Group (SDO and DSDEs) 
TFE (PTFE) Polytetrafluorethylene (Teflon) 
TRB  Transportation Research Board 
UBC  Ultimate Bearing Capacity 
UV  Ultraviolet 
VECP  Value Engineering Change Proposal 
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26.5 Responsibility 

The District Structures Design Office has total project development responsibility for 
projects involving Category 1 Structures, upon release by the Structures Design Office.  
The Structures Design Office has total project development responsibility for projects 
involving Category 2 Structures.  This responsibility for Category 2 Structures extends to 
rehabilitation projects and repairs of bridge components that qualify the structure as a 
Category 2 Structure. 

The District Project Manager shall coordinate with the District Structures Design Engineer 
who shall review and concur with the bridge aspect of all projects during the PD&E process 
in accordance with Chapter 4 of the PD&E Manual. 

The District Structures Design Engineer or the State Structures Design Engineer, as 
appropriate, shall concur/approve all bridge related work after location design approval is 
granted. 

To assure a uniform approach to a project, the engineer shall coordinate with the 
appropriate Structures Design Office to discuss structures related phase review comments 
and get concurrence on how to proceed. 

26.6 FHWA Oversight 

See Chapter 24 of this volume for FHWA requirements. 
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26.7 Bridge Project Development 

The following sections will define, clarify and list the information necessary to produce an 
acceptable and reproducible set of contract documents (special provisions, bridge contract 
drawings, etc.) ready for advertisement and construction. 

Bridge project development normally includes five phases of development.  The first phase 
of development, bridge analysis, occurs during the Project Development and Environment 
(PD&E) process.  After location design approval is granted, the second phase, Bridge 
Development Report/30%Structures Plans, is initiated.  After approval of the BDR, the final 
phases of work will begin.  The third phase is the 60% Structures Plans that consists of the 
substructure foundation submittal for all projects and 60% Structures Plans for most 
Category 2 Structures.  The fourth phase includes the 90% Structures Plans and 
specifications.  The fifth phase includes the 100% Structures Plans and specifications.  For 
efficiency, one engineering firm (one design team) should be responsible for the BDR and 
the final plans and specifications. 

For Category 2 bridges and some Category 1 bridges, step negotiations are suggested.  
Step negotiations are desirable because the final bridge type cannot be determined until 
the BDR is complete.  Utilizing this scenario, the first step of the negotiations would include 
the BDR/30% Structures Plans.  After submittal of the BDR/30% Structures Plans, 
negotiations for final three phases of work (60% Structures Plans, 90% Structures Plans 
and 100% Structures Plans) would begin.  Negotiations should not be finalized until the 
BDR/30% Structures Plans are approved by the DSDO or the SDO as appropriate. 
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26.8 Bridge Analysis 

26.8.1 General 

The Bridge Analysis is performed during the PD&E phase by qualified bridge engineers.  
The District Structures Design Engineer must concur with the findings of the bridge 
analysis, which is part of the preliminary engineering report.  The function of the bridge 
analysis is to determine the general attributes for the recommended bridge.  The specific 
attributes of the bridge will be defined in the BDR. 

For bridges over water, a location Hydraulics Report will be prepared in conjunction with the 
bridge analysis.  General site geotechnical knowledge is also required (usually from 
existing bridge plans) or, in some cases, it may be desirable to obtain borings. 

26.8.2 Contents 

The bridge analysis shall provide conceptual guidance for the bridge design consultant.  
Conceptual guidance on how the bridge should fit into the uniqueness of the site should be 
provided.  Bridge design and structure type should be left to the design team in the later 
phases of work.  Bridge analysis shall include the following: 
1. Environmental and site considerations. 
2. Vertical and horizontal clearances (existing and proposed). 
3. Disposition of existing structure.  (Final disposition of demolished bridge debris will 

depend on whether or not a local, State or Federal agency has agreed to receive the 
debris.  See Section 13.5.2.3). 

4. Vertical and horizontal geometry. 
5. Typical section. 
6. Conceptual ship/barge impact data (sample of recreational and commercial traffic). 
7. Identification of historical significance of bridge and surrounding structures. 
8. Aesthetic level for bridge and bridge approaches. 
9. Location Hydraulics Report. 
10. Bridge deck drainage considerations. 
11. Stream bottom profile. 
12. Conceptual geotechnical data. 
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13. For sites with movable bridge options, a life cycle cost comparison will be prepared 
and compared to a fixed bridge. 

14. Phase Construction Impacts. 
15. Construction time. 
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26.9 Bridge Development Report (BDR)/30% Structures 
Plans 

26.9.1 General 

The BDR is intended to establish all the basic parameters that will affect the work done in 
the Design and Plans Preparation phase.  Initiation of the BDR shall occur after location 
design approval (For some sites only a programmatic categorical exclusion will be required 
before initiation of the BDR).  Once approved, the BDR will define the continuing work by 
the Engineer of Record (EOR).  It is mandatory that the EOR obtain and coordinate the 
information and requirements of the offices and engineering disciplines whose input is 
essential to the preparation of an effective BDR.  Changes to the parameters after the BDR 
is approved could result in schedule delays and supplemental agreements; therefore, it is 
critical that District Offices, FHWA (if involved), the Structures Design Office and other 
involved agencies recognize the purpose and importance of the BDR.  The BDR phase of 
work will contain sufficient detail for the justification of the proposed bridge type.  For most 
projects, the 30% Structures Plans will be included as an appendix to the BDR.  The BDR 
is developed from information outlined on the Bridge Development Report Submittal 
Checklist shown in Exhibit 26-A, located at the end of this chapter.  This information is 
often provided by others; however, the EOR is responsible for ensuring that all of the 
information is adequate and appropriate.  If the data is not sufficient, the EOR must obtain 
the required information before the BDR can be completed and submitted. 

When alternate designs are considered, consistency between the alternates is essential in 
ensuring equitable competition and optimum cost-effectiveness.  This consistency includes 
uniformity of design criteria, material requirements and development of unit costs. 

The BDR should contain only supportable and defendable statements.  Subjective opinions 
or unsubstantiated statements are not acceptable.  All arguments must be clearly and 
logically defensible with calculations, sketches or other technical data. 

The quantity of work necessary to prepare the BDR depends upon the project's complexity; 
however, the usual work effort for bridge types normally encountered is: 
1. Minor Bridge Widenings:  The BDR will be a minor work effort; however, viable 

structural possibilities and economical options should be thoroughly investigated to 
determine if replacement of the bridge would be more appropriate than its widening.  
This is particularly true at sites where the existing bridge condition is marginal, 
where there has been a record of serious flooding or scouring, when the widening is 
part of a route improvement with a high potential for attracting traffic, if the existing 
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bridge has a history of structural problems (including vessel collision), or if the 
inventory rating is less than required by AASHTO and cannot be improved.  Load 
rating considerations that shall be included in the BDR recommendations are 
provided in Section 7.1.1 of the Structures Design Guidelines.     

2. Minor Grade Separations or Small Water Crossings:  The BDR shall be a thorough 
document that adequately addresses all viable structure types; however, the BDR 
will not usually be an extensive document since the viable types of superstructure 
and substructure are generally limited.  Scour and vessel collision shall be 
considered. 

3. Major Bridges (including Movable) and Major Interchanges:  The BDR shall be an 
extensive and comprehensive document that thoroughly considers all viable structure 
types and considers all design parameters (such as vessel collision and scour). 

26.9.2 Contents 

The major items to be considered in the BDR are: 
1. General:  The bridge length, height and pier locations are subject to vertical and 

horizontal design clearance requirements such as those for clear zone, navigation 
and hydrology.  After these considerations are met, span lengths are governed by 
economics and aesthetic considerations.  Superstructure depths (grade separation 
structures in particular) shall be kept to the minimum that is consistent with good 
engineering practice.  Recommended span/depth ratios for steel superstructures are 
shown in AASHTO. 
The length of the bridge will be affected by: 
a. Opening required by the Bridge Hydraulic Report. 
b. Environmental Considerations. 
c. Railroad clearances and cross sections. 
d. Width of waterway and/or width of cross section of roadway being spanned 

including the use of retaining walls, or fender systems. 
2. Statical System:  The economic and engineering advantages of both simple span 

and continuous spans shall be addressed. 
3. Superstructure:  Some superstructure types that could be considered are 

prestressed concrete girders, inverted-tee sections, reinforced or prestressed 
concrete slabs, steel rolled sections or plate girders, steel or concrete box girders, 
and post tensioned slabs, bulb-tees or boxes. 

4. Substructures:  Some substructure types that could be considered are pile bents 
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and multi-column or hammerhead piers.  Variations of column shapes may be 
appropriate for aesthetic or economical requirements.   

5. Foundations:  Some foundation types that could be considered are steel and 
concrete piles, drilled shafts and spread footings. 

6. Vessel Collision:  Vessel collision forces will often have a major effect on the 
structural configuration and overall economics.  See vessel collision requirements in 
the Structures Design Guidelines. 

7. Scour:  The 100 year and 500 year predicted scour elevations will often have a 
major effect on the foundation design.  See the foundations and geotechnical 
requirements in the Structures Design Guidelines. 

8. Quantity estimates:  For minor bridges rough quantities (such as reinforcing steel 
based on weight per volume of concrete) may be sufficient.  For major and complex 
bridges the degree of accuracy may require more exact calculations keeping in mind 
that the intent is to establish relative and equitable costs between alternates and not 
necessarily to require the accuracy of the Final Estimate.  For major and complex 
structures it may be necessary to develop unit costs from an analysis of fabrication, 
storage, delivery and erection costs of the different components.  For projects 
involving the demolition of bridges, debris volume quantities must be calculated. 

9. Unit costs:  Data available from the FDOT or contractors and suppliers should be 
used to arrive at unit costs.  The sources of all price data shall be recorded for later 
reference.  Base cost should be obtained from the BDR Estimating Section of the 
Structures Manual. 

10. Develop cost curves:  For each alternative establish the most economical span 
arrangement, i.e., minimum combined superstructure and substructure cost. 

11. Retaining Wall Study:  If retaining walls are present, a retaining wall study shall be 
included in the BDR.  This study will conform with the work as specified in Chapter 
30 of this volume and Chapter 4 of the Structures Design Guidelines. 

12. Movable Bridges:  For movable bridges the BDR shall include information on the 
type of equipment for the machinery and electrical drive systems, together with a 
general description of the control system to be utilized.  A written description and 
preliminary layouts of system components shall be included. 

13. Pedestrian Facilities:  If pedestrian facilities are included, the report shall describe 
the facilities anticipated and the means to be used to comply with ADA requirements. 

For rehabilitation project plans, the BDR stage shall include plans and written descriptions 
of those system components to be modified from the existing configuration, along with 
plans of the existing configuration.  Submittal of information described in the previous 
paragraph is not required unless the electrical and mechanical configuration is modified 
from the existing configuration. 
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26.9.3 Format 

The report shall use standard, letter-size pages with any larger sheets or drawings folded 
to fit the report size.  The report shall be neatly written and the contents presented in a 
logical sequence with narrative, as required, to explain the section contents.  An Executive 
Summary shall compare the relative features and costs of the alternates considered and 
recommend alternate(s) to be carried forward into the Final Structures Plans Preparation 
phase. 

The BDR shall be as self-contained as possible by including all arguments that establish, 
justify, support, or prove the conclusions.  It is acceptable to make reference to other 
documents that will be included in the final submittal package; however, any documentation 
that will help emphasize a point, support a statement, or clarify a conclusion shall be 
included.  Such documentation may include drawings, clear and concise views, or other 
such illustrated information. 

The BDR shall address construction time requirements and the effect that components, 
systems, site constraints and conditions, or other site characteristics or criteria have upon 
the construction time, whether additive or deductive. 

For most projects, the 30% Plans shall be an appendix to the BDR. 
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26.9.4 Aesthetics 
1. General:  Any bridge design must integrate three basic elements:  efficiency, 

economy and elegance.  Regardless of size and location, the quality of the 
structure, its aesthetic attributes and the resulting impact on its surroundings must 
be carefully considered.  Achieving the desired results involves: 
a. Full integration of the three basic elements listed previously. 
b. The EOR's willingness to accept the challenge and opportunity presented.  A 

successful bridge design will then be elegant or aesthetically pleasing in and 
of itself and will be compatible with the site by proper attention to form, 
shapes and proportions.  Attention to details is of primary importance in 
achieving a continuity of line and form.  In general, the rule of "form following 
function" shall be used. 

The designer must consider the totality of the structure as well as its individual 
components and the environment of its surroundings.  A disregard for continuity or 
lack of attention to detail can negate the best intent.  Formulas cannot be 
established; however, the ACI's Aesthetic Considerations for Concrete Bridges 
and the TRB's Bridge Aesthetics Around the World as well as authors such as 
David P. Billington can guide the designer.  A book developed by the Maryland 
Department of Transportation entitled Aesthetic Bridges provides excellent 
guidance.  In bridge aesthetics the designer is dealing with the basic structure itself; 
not with enhancement, additions or other superficial touches.  The EOR is expected 
to be well read on the subject of bridge aesthetics and committed to fulfilling both 
the structural and aesthetic needs of the site. 
The challenge differs for major and minor structures.  Indeed, the challenge may be 
greater the smaller the project.  Major structures, because of their longer spans, 
taller piers, or curving geometry often offer inherent opportunities not available for 
minor bridges. 
Some basic guidelines where aesthetics may play a more important role are: 
a. Bridges highly visible to large numbers of users (maritime and/or motorists). 
b. Bridges located in or adjacent to parks, recreational areas, or other major 

public gathering points. 
c. Pedestrian bridges. 
d. Bridges in urban areas in or adjacent to commercial and/or residential areas. 
e. Multi-bridge projects, such as interchanges, or corridors should attain 

conformity of theme and unifying appearance.  Avoid abrupt changes in 
structural features. 
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Considering these guidelines, the District will determine the level of aesthetic effort 
warranted on a project early in its development.  When significant aesthetic expense 
is proposed, such as is the case with Level Three (Level of Aesthetics), Federally 
funded projects require legitimate written justification. 

2. Levels of Aesthetics: 
Normally the District will establish one of the following three general levels of 
aesthetic consideration and effort at each structure's site: 
a. Level One:  Consists of cosmetic improvements to conventional Department 

bridge types, such as the use of color pigments in the concrete, texturing the 
surfaces, modifications to facia walls, beams, and surfaces, or more pleasing 
shapes for columns and/or caps. 

b. Level Two:  The emphasis is on full integration of efficiency, economy and 
elegance in all bridge components and the structure as a whole.  
Consideration should be given to structural systems that are inherently more 
pleasing, such as hammerhead or "T" shaped piers, oval or polygonal 
shaped columns, integral caps, piers in lieu of bents, smooth transitions at 
superstructure depth change locations, box-type superstructures, etc. 

c. Level Three:  The emphasis in this level applies more to the overall 
aesthetics when passing through or under an interchange or at other sites 
such as historic or highly urbanized areas where landscaping or unique 
neighborhood features must be considered.  The bridge itself shall comply 
with Level Two requirements.  This level of work may require, at the District's 
option, a subconsultant (architect to consider adjacent building styles, and 
landscape themes) with the necessary expertise and credentials to perform 
the desired work. 

These aesthetic levels are not exclusive.  For example, where the EOR believes a 
specific landscape feature might significantly enhance bridge site elegance, even on 
a Level 1 design, the recommendation should be offered for the Department's 
consideration.  For aesthetic Levels 2 and 3, public input into this issue may be 
appropriate.  The EOR may recommend particular public involvement to the 
Department for consideration or the district might specify such efforts at specific 
times during the BDR and/or final plan development phase of the project. 
The BDR shall include a summary of aesthetic considerations for the structure and 
the site.  The summary shall consist of sketches, drawings, etc. of recommended 
treatment as well as the options considered in the aesthetic study but not 
recommended as appropriate.  It shall also include an estimate of cost to implement 
the recommended aesthetic treatment. 



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 
 

 
Bridge Project Development 26-15 

26.9.5 Construction and Maintenance Considerations 

All viable structure concepts shall be evaluated for constructability.  Items such as member 
sizes, handling, fabricating, and transporting members as well as maintenance of traffic, 
construction staging, equipment access, equipment requirements, etc. must be considered. 
Special evaluation shall be made to insure against potential problems that may occur in 
obtaining permits and equipment to transport long and/or heavy members from point of 
manufacture to the project site.  The Department's Road Use Permits Office shall be 
contacted for questions concerning the feasibility of transporting long and/or heavy structural 
components.  Also, considerations for future maintenance inspection shall be taken into 
account in the structure's design.  Such considerations shall include those described in 
Section 26.14 of this Chapter and the bearings and joint requirements of the Structures 
Design Guidelines, or the need for 6'-0" minimum headroom inside steel or concrete box 
girder superstructures.  All special construction and maintenance requirements should be 
identified and appropriately considered in any concepts recommended for design.  A design 
is properly inspectable when it permits safe inspector access to all portions of the structure 
using equipment available to District Structures Maintenance personnel. 

26.9.6 Historical Significance Considerations 

When an older bridge is considered for rehabilitation or replacement, the Environmental 
Management Office will evaluate the historical significance of the structure.  A structure 
may be historically significant due to some of the following characteristics: 
1. The structure may be an historic example in the development of engineering. 
2. The crossing may be historically significant. 
3. The bridge may be associated with an historical property or area. 
4. The bridge might be associated with significant events or circumstances. 
5. National Register of Historic Places or on a state or local historical register.  If it is 

determined that the structure is historically significant, then the project should be 
developed to preserve the historic character of the structure. 
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26.9.7 Bridge Security 

Perform a refined evaluation of all new Category 2 bridges identified in a PD&E study as 
critical, landmark or signature bridges to determine if anti-terrorist countermeasures must 
be included as part of the design.  Contact the State Structures Design Office and the State 
Maintenance Office for guidance and assistance.  Alternative designs developed in the 
BDR shall minimize the bridge vulnerability.  Countermeasures shall be designed to 
minimize the effectiveness of explosives.  Vulnerability to shape charges and vehicle 
bombs shall be minimized.  The use of structural redundancy and continuity shall be 
maximized to limit structural damage.   

Countermeasures designed into the bridge alternatives shall meet one or more of the 
following objectives:  
1. Maximizing explosive standoff distance;  
2. Denial of access;  
3. Minimizing time-on-target;  
4. Selective protection of the structural integrity of key members:   
5.  Structural redundancy. 

Use one or more of the following countermeasure strategies in the design:  
1. Deter attacks by the possibility of exposure, capture or failure of the attacker due to 

visible countermeasures;  
2. Detect potential attacks before they occur and provide the appropriate response 

force; 
3. Defend the bridge by delaying and distancing the attacker from the bridge and 

protecting the bridge from the effects of weapons, fire and vehicle and vessel 
impacts;  

4. Design the bridge to minimize the potential effects of Weapons of Mass Destruction 
(WMDs) and conventional explosives, fire and vehicle and vessel impacts. 

Structural members that are fracture critical and/or are cable stays, cable stay pylons, 
hollow boxes, single columns, twin wall columns and thin wall columns require design 
modification to reduce the potential impact of explosions.  Access into cable stay pylons, 
box superstructures and movable bridge machinery require heavy doors with secure lock 
systems.  Bridges with essential communication utilities and or gas lines require the design 
to minimize risk to the utility.    
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26.9.8 Alternative Designs 

The use of alternative designs for some larger or complex projects may result in more 
competitive bids and lower costs.  Accordingly, the EOR shall evaluate benefits from 
alternatives for the particular structure being developed and provide a recommendation for 
or against preparing alternative designs.  The alternative designs recommended shall be 
supported by the evaluations included in the BDR.  As a guide, consider the following in 
evaluating justification for alternative designs: 
1. Alternative designs shall be considered for all structures that cost more than $25 

Million and a difference in alternate material (steel versus concrete) construction 
costs that are within twice the cost of producing the alternate plans. For example, 
alternative designs would be warranted if the additional preliminary engineering cost 
for final plans preparation is $1.5 million per alternate and the difference between 
the construction cost estimates utilizing FDOT estimating practices in the BDR was 
less than $3 million. 

2. For bridges that cost less than $25 million consider alternative designs when project 
issues reflect possible advantages (i.e., MOT, A+B) from competitive bids. 

3. For bridges estimated to cost more than $10 million consider evaluation of 
alternative designs whenever a unique design concept is proposed until such time 
that a bid history is established for the unique design. 

4. Projects containing multiple bridges with a reasonable mixture of concrete and steel 
designs do not require alternate designs. 

Steel box structures and steel plate girders should be evaluated including the differences in 
corrosion potential.  Box Girders are preferred over plate girders when located in extremely 
aggressive environments. 

26.9.9 Conclusions and Recommendations 

With due consideration for all applicable data, the engineer shall recommend the final 
bridge design system for the site.  Thorough justification for the selection will be presented 
which examines each element of data, and the total estimated construction cost of the 
recommended design shall be indicated in the BDR.  For most projects, the recommended 
design shall be supported by thirty percent plans (preliminary) as an appendix to the BDR. 

The following sections will define, clarify and list the information necessary to produce an 
acceptable and reproducible set of contract documents (special provisions, bridge contract 
drawings, etc.) ready for advertisement and construction.  The production of a bridge 
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project commences with the Bridge Development Report (BDR) and ends with complete 
Contract Documents. 

26.9.10 30% Structures Plans 

The 30% Structures Plans should be submitted with the Bridge Development Report for 
most structures.  The consultant’s scope of services should clearly state at what point are 
the 30% plans to be submitted.  If the 30% Structures Plans are submitted separately, the 
BDR shall contain enough information and drawings to depict the information needed to 
properly determine the type, size and location of the bridge.  The Phase 1 Geotechnical 
Report and the Hydraulic Report shall be included with the submittal containing the BDR. 

The 30% Structures Plans should show, as a minimum, the following information:  
1. General Notes Sheet:  As many general notes as possible should be included on 

this sheet at this stage.  Subsequent additions shall be made, when necessary, as 
the design progresses (for example of General Notes, see Chapter 3 of the 
Structures Detailing Manual). 

2. Plan and Elevation Sheet: provide contents as required by the Structures Detailing 
Manual. 

3. Substructures:  For piers or intermediate bents, show substructure elements and 
sizes including all deviations from the typical dimensions, foundation type including 
element spacing and the arrangement of piles or drilled shafts. 

4. Superstructure:  Include cross section showing lanes, shoulders, railings, slab 
thickness, beam type and spacing and web depth for steel girders.  If applicable, 
show geometric changes in shapes of various components.  Also show construction 
phases and maintenance of traffic data, outline of the existing structure and portions 
to be removed, and utilities (existing and proposed as available). 

5. Retaining Walls: Preliminary control drawings shall be submitted when proprietary or 
standard cast-in-place walls are proposed. Include control drawings for all critical 
temporary walls. 

6. Bridge Hydraulics Recommendation Sheet. 
7. Report of core borings. 
8. Preliminary bearing type(s). 
9. Proposed construction sequence and methods, indicate construction easements 

and methods of construction access. 
10. Preliminary aesthetic details. 
11. Preliminary post-tensioning layouts. 
12. Preliminary foundation layouts and installation table. 
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13. Sidewalks:  If provided, show preliminary accessible elements. 
14. Any other special details required by the Engineer or details which are not normally 

used on Department projects. 

In addition to these requirements, the following items will be included for moveable bridges: 
preliminary electrical and mechanical equipment layouts in plan and elevation, submarine 
cable routing, and single line electrical diagrams including service voltage.  All equipment 
shall be rough sized and supporting calculations shall be submitted. 

Requests for design exceptions and/or variations for structural design criteria, shall be 
included in the 30% Structures Plans Submittal.  Design exceptions and design variations 
shall be approved in accordance with Chapter 23 of this volume with concurrence of the 
DSDO or SDO as appropriate. 
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26.10 Bridge Development Report (BDR) Submittal 
Checklist 

The Bridge Development Report (BDR) Submittal Checklist (Exhibit 26-A) contains a list of 
the key supporting elements that are required for the preparation, submittal and review of a 
BDR.  This Checklist must be included with the BDR when submitted for review and 
consists of the following items: 

1.  Typical Sections for Roadway and Bridge 
The approved typical sections for both the bridge and roadway are required. 

2.  Roadway Plans 
Preliminary roadway plans covering the bridge vicinity are required. 

3. Maintenance of Traffic Requirements 
The Maintenance of Traffic Plan must show the number of required lanes as well as 
lane widths of all affected roadways. 

4. Bridge Hydraulics Report and Bridge Hydraulics Recommendation Sheet 
The Bridge Hydraulics Report (BHR) shall be prepared in accordance with the 
FDOT Drainage Manual.  It shall include the Bridge Hydraulic Recommendations 
Sheet (BHRS) and address the required hydraulic opening, clearances, scour and 
deck drainage requirements.  In addition to design water elevations normally shown, 
the BHRS shall include the Mean High Water (MHW) elevation for tidal crossings 
and Normal High Water (NHW) for non-tidal crossings.  Concurrence of the BHR by 
the District Drainage Engineer with the District Structures Design Engineer for 
Category 1 Structures and State Structures Design Engineer for Category 2 
Structures is required.   

5. Geotechnical Report 
The Bridge Geotechnical Report (Phase I) shall be prepared in accordance with 
Chapter 4 of the Structures Design Guidelines and the Department’s Soils and 
Foundation Handbook.  The report shall document a thorough investigation of all 
viable foundation types for the bridge and retaining walls.  Concurrence of the 
District Geotechnical Engineer is required for Category 1 Structures and of both the 
State and District Geotechnical Engineers for Category 2 Structures. 
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6 Bridge Corrosion Environment Report 
A Bridge Corrosion Report shall be prepared to determine the environmental 
classifications for the structure in accordance with the Structures Design 
Guidelines and must be approved by the District Materials Office. 

7. Existing Bridge Plans 
A set of prints of the existing (preferably as-built) bridge plans should be included for 
replacement structures and widenings.  This is of particular importance for 
widenings and phase construction.  These plans are not usually necessary for 
completely separate alignments or new interchanges unless the existing structures 
either will be used for new construction activities or will infringe upon the 
Contractor's allowed work zone. 

8. Existing Bridge Inspection Report 
A copy of the latest existing Bridge Inspection Report and Structures Inventory and 
Appraisal Form is required for all widenings and rehabilitations and may be required 
for new structures.  The existing paint system(s) on all significant metal elements of 
existing structures shall be identified.  The presence of lead-based paint and/or 
asbestos shall be clearly delineated. 

9. Utility Requirements 
All proposed utility attachments to the structure as well as all existing and proposed 
utilities in the vicinity of the structure shall be identified.  The requirements of the 
Department's Utility Accommodation Manual (Topic No. 710-020-001) shall be 
followed regarding attachments to the structure. 

10. Railroad Requirements 
Existing as well as future railroad requirements must be identified.  This will include 
all clearances as well as crash wall or other construction parameters.  Copies of 
correspondence with the Railroad Agency shall be included. 

11. Retaining Wall and Bulkhead Requirement 
All permanent and temporary retaining wall requirements shall be identified and the 
proposed type of wall shall be shown.  The type, location and extent of temporary 
walls to accommodate phased construction and/or maintenance of traffic must be 
identified. 
For water crossings where erosion and/or wave action is anticipated, the type, 
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location and extent of bulkhead production shall be identified.  The tie-back and 
anchor system proposed for use shall be included in the submittal. 

12. Lighting Requirements 
All proposed lighting on or under the structure shall be identified. 

13. ADA Access Requirements 
Any ADA access requirements that affect the structure shall be identified. 
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26.11 Final Plans and Specifications Preparation 

26.11.1 General 

Within this phase of work, for both Category 1 and 2 Structures, there are three phases of 
work; viz., 60% Substructure submittal or 60% Structure Plans, 90% Structure Plans and 
100% Structures Plans and Specifications.  For projects where preapproved proprietary 
wall systems cannot be used and fully designed proprietary wall plans are required, 
approved control drawings shall be submitted to the appropriate proprietary wall companies 
as soon as possible and no later than the 60% substructure submittal.  A copy of this 
submission shall be sent to the DSDO or SDO as appropriate.  At any time during the 
project development, the reviewer may require submittal of design calculations. 

After each of the phases, except the 100% Structures Plans Phase, review comments from 
the FDOT are sent to the EOR by letter and/or a marked-up set of prints.  The EOR must 
address each of the comments in writing and resolve each comment prior to the next 
submittal.  The FDOT 100% Structures Plans review comments are to be handled in the 
same manner; except that unresolved comments may be handled by telephone, in some 
instances, if confirmed in writing.  Also, for any phase, items and drawings from a preceding 
phase must be included.  These drawings shall reflect the comments resolved from the 
previous phase as well as the accumulated design and drafting effort required of the 
current phase. 

26.11.2 60% Substructure Submittal / 60% Structures Plans 

This submittal phase is divided into two distinct parts; viz., the 60% Substructure Submittal 
(required for all projects) and the 60% Structures Plans for Category 2 Structures and some 
Category 1 Structures. 
1. 60% Substructure Submittal: 

This submittal is required for every project and should be made a part of the 60% 
Structures Plans phase when that phase is part of the project.  The submission is 
only a partial plans set.  The purpose of this submittal is to communicate essential 
project information to the Geotechnical and Hydraulic Engineers so that all 
remaining calculations can be performed using actual structural shapes, loads, and 
dimensions.  Plan sheets required for this submittal include: Plan & Elevation, 
Bridge Hydraulics Recommendation Sheet, Boring Logs, Foundation layout, 
Substructure Plans, and draft technical specifications. 
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60% Substructure Submittal Contents: 
a. Foundation Layouts 
b. Foundation Installation Notes 
c. Pile/Drilled Shaft Installation Table 
d. Footing Concrete Outlines (All Variations) 
e. Pier Concrete Outline (All Variations) 
f. Wall Plans - Control Drawings 
g. Pile Details 
h. List of Pay Items 
i. Lateral Stability Analysis Completed 
j. Phase II Geotechnical Report 
k. Draft Technical Specifications 
l. Reinforcement of Footing and Column 
m. Post-Tensioning Details 
n. Plan and Elevation Sheet 
o. Bridge Hydraulics Recommendation Sheet 
p. Boring Logs 

2. 60% Structures Plans: 
When a 60% Structures Plans submittal is required, all comments from earlier 
reviews shall have been resolved.  At this phase, the design should be 90% 
complete and the plans, 60% complete.  In addition to the documents required for 
the 60% Substructure Submittal, the 60% Structures Plans shall include a list of pay 
items to be used and plans containing the following details as applicable: final 
concrete outlines of all individual components, major reinforcing steel, final post-
tensioning layouts, steel box/I-girder details, segmental concrete box details, 
bearing details, seismic details, details of congested areas, details of unique 
features, accessible pedestrian facilities details, and other details as required.  For 
moveable bridges the following additional information is required: electrical 
calculations (for generator size, service voltage drop, short circuit, service size, 
automatic transfer switch, etc.), single line diagram showing equipment sizes and 
utilities, conduit and wire sizes, panelboard schedules, and light fixture schedules. 
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26.11.3 90% Structures Plans 

Upon approval of the BDR/30% Structures Plans or 60% Structures Plans, as applicable, 
90% Structures Plans shall begin.  At this stage of plans development, the EOR shall have 
resolved the 30% and/or 60% Structures Plans review comments and developed the plans 
for completion.  The design and plan production shall be 100% complete.  This submittal 
shall include prints of the completed plans, Summary of Pay Items (complete with 
quantities), design calculations, Final Phase II Geotechnical Report, Addendums to 
Hydraulic Report and, if appropriate, Technical Special Provisions.  No sheet or detail 
should be missing at this stage. 

26.11.4 100% Structures Plans and Specifications 

After resolution of the 90% Structures Plan comments, the EOR shall make all authorized 
changes necessary to complete the plans and Technical Special Provisions.  The EOR 
shall provide a list of all changes made to the Plans or Specifications that were not directly 
related to the 90% Structures Plans review comments.  The intent is to help minimize the 
Department's review time and to help the Department's review office to focus on only those 
new items or details proposed by the EOR.  This will, in turn, help to expedite the project's 
authorization. 

The 100% Structures Plans submittal is divided into two distinct phases.  First, prints of the 
original drawings and technical special provisions are submitted 30 days prior to the 
District's Plans Production Date (PPD).  Secondly, once notified by the FDOT, the original 
drawings and all other documents are submitted to the District. 

Within the 30-day period allotted, the EOR will receive notification either of additional 
changes/corrections to be made or to submit the Final Plans as they are.  If at anytime 
during the 30-day period the EOR finds additional changes/corrections that should be 
made, the Structures Design Office responsible for plans approval (either the District 
Structures Design Engineer (DSDE) or the Structures Design Office (SDO) as appropriate) 
must be notified for discussion and resolution. 

Once all changes/corrections are made, or if no changes/corrections are necessary, the 
EOR shall submit all his work to the District prior to or on the PPD.  Submittal of this stage 
of the work shall include the original drawings, one record set of prints with each sheet 
sealed in accordance with Chapter 19 of this volume, quantities book assembled as 
specified in the Department's Basis of Estimates Handbook, sealed Technical Special 
Provisions (if required), and sealed Summary of Pay Items with estimated bridge quantities. 
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If included in the Scope of Services, original documents in electronic media such as CADD 
diskettes may also be required. 
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26.12 Plans Assembly 

Consult the Structures Detailing Manual for plans assembly, materials, content of plans, 
and other drafting information.  

26.13 Plans Submittal 

26.13.1 Schedule 

The District Project Manager is responsible for establishing the schedule of submittals with 
input from the EOR and either the District Structures Design Engineer for Category 1 or 
Structures Design Office for Category 2 projects. 

26.13.2 Submittal Schedule 

1. BDR/30% Structures Plans 
2. 60% Substructure Submittal/60% Structures Plans 
3. 90% Structures Plans  
4. 100% Structures Plans 
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26.14 Review for Constructability and Maintainability 

26.14.1 Purpose 

The purpose of this review is to provide reasonable and practical use of fabrication and 
construction techniques and equipment without overloading and/or overstressing 
components, provide for proper material handling and transportation, provide safe 
maintenance of traffic and provide an appropriate construction sequence.  Additionally, 
provide features which will retard bridge deterioration, permit reasonable access to all parts 
of the bridge for inspection and performance evaluation and provide features to facilitate 
replacement of damaged and/or deteriorated bridge components. 

26.14.2 Responsibility 

For Category 1 and 2 Structures, it will be the responsibility of the project manager or his 
designee to coordinate a review of both the 30% and 90% Structures Plans submittals by 
the appropriate District Construction and Maintenance personnel for constructability and 
maintainability.  For Category 1 Structures, technical issues shall be resolved by the 
appropriate DSDE.  For Category 2 Structures, technical issues shall be resolved by the 
SDO. 

The Construction and Maintenance Offices should be given adequate time to perform these 
reviews.  All comments from these reviews shall be addressed prior to the next submittal 
and its subsequent review. 
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26.15 Review for Biddability 

26.15.1 Purpose 

To prevent construction problems, the District Construction Office will review the plans to 
make certain the plans are clearly understandable, contain all pertinent notes and have 
sufficient and correct pay items.  During the biddability review, the Construction Office will 
check for the interface with the roadway segment of the project, utility agreements and 
environmental permits. 

26.15.2 Responsibility 

For Category 1 and 2 Structures, it will be the responsibility of the project manager to 
coordinate a review of the 90% Structures Plan submittal.  This review should occur at the 
same time as the Phase III Plans submittal for the roadway segments of the project. 

Additionally, for Category 2 Structures, it will be the responsibility of the Structures Design 
Office to coordinate a review of the 90% Structures Plans submittal. 

The Construction Offices should be given adequate time to perform these reviews.  All 
comments from these reviews shall be addressed prior to the 100% Structures Plans Stage 
submittal. 

26.16 Bridge Load Rating 

Load rating analysis of new or existing bridges shall be performed in accordance with the 
AASHTO “Manual for Condition Evaluation and Load Resistance Factor Rating 
(LRFR) of Highway Bridges” as amended by the FDOT “Structures Manual”, Volumes 
1 and 8.  Load rating procedural matters can be found in the “Bridge Load Rating, 
Permitting and Posting Manual (Topic 850-010-035-b). 

For new bridges the Engineer of Record shall load rate the bridge(s) and submit the 
calculations with the 90% plan submittal. 

Prior to developing the scope-of-work for bridge widening and/or rehabilitation projects, the 
FDOT or their consultant will determine the suitability of the bridge project using the load 
rating.  If the existing load rating is inaccurate or was performed using older methods (e.g. 
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load Factor), perform a new load rating using the procedures outlined in the “FDOT 
Structure Manual”, Volume 1 - Structures Design Guidelines, Chapter 7.  Load rating 
calculations for the entire structure (existing and new) shall be submitted with the 90% plan 
submittal for the project. 

26.17 Review of Non-FDOT Funded Projects (New 
Construction) 

FDOT review will be required whenever a privately funded structure crosses over 
Department owned right of way or when such work otherwise affects such a route; i.e., lane 
closures, access, R/W changes, etc.  FHWA review will be required whenever a privately 
funded structure crosses over an interstate route, or when such work otherwise affects 
such a route; i.e., lane closures, access, R/W changes, etc.  The extent of FDOT and 
FHWA review is that: 
1. Plans must meet all current clearance requirements (vertical and horizontal). 
2. Maintenance of traffic scheme for construction must be reviewed and approved. 
3. All attachments to the structure over the highway must be securely fastened. 
4. Design must be sealed by a licensed professional engineer. 
5. Design must be in accordance with a nationally recognized code such as AASHTO, 

ACI, AISC, etc. 
6. Plans must meet all District permit requirements and procedures. 
7. Only projects over or affecting a NHS facility shall be submitted to FHWA for 

approval. 
8. FDOT review for these structures shall be performed by the District Structures 

Design Office for Category 1 and State Structures Design Office for Category 2 
Structures. 
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Exhibit 26-A Bridge Development Report (BDR) Submittal Checklist 
 

 
Project Name ___________________________________________________________ 
 
Financial Project ID       
 
 
FA No. ____________________  FHWA Oversight ( yes   no)     NHS ( yes   no) 
 
Date ______________________  FDOT Project Manager _______________________ 
 

ITEMS     STATUS(b) 
 

1. Typical Sections for Roadway and Bridge (a).......................... P    NA    C 
   2. Roadway Plans in Vicinity of Bridge (a)................................... P    NA    C 
   3. Maintenance of Traffic Requirements (a)................................. P    NA    C 
   4. Bridge Hydraulics Report (c).................................................... P    NA    C 
   5. Geotechnical Report (c)........................................................... P    NA    C 
   6. Bridge Corrosion Environmental Report (c)............................. P    NA    C 
   7. Existing Bridge Plans............................................................. P    NA    C 
   8. Existing Bridge Inspection Report.......................................... P    NA    C 
   9. Utility Requirements............................................................... P    NA    C 

10. Railroad Requirements.......................................................... P    NA    C 
11. Retaining Wall and Bulkhead Requirements......................... P    NA    C 
12. Lighting Requirements........................................................... P    NA    C 
13. ADA Access Requirements.................................................... P    NA    C 
14. Other...................................................................................... P    NA    C 

 
(a) Must be approved by District before BDR submittal. 

 
(b) Circle appropriate status: 

P - Provided    NA - Not Applicable   C - Comments attached  
 

(c) See approval requirements for these documents elsewhere in this chapter. 
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28.5 Scheduling of Submittals 

Review of the submittal requirements and procedures at the outset of the construction 
contract is of benefit both to the Contractor and the Department.  Therefore, the Contractor 
may have been requested by the Department to provide a Working Schedule for 
Shop/Erection Drawing submittals. 

The preparation of a Working Schedule will bring to the attention of the Contractor the 
number of submittals required and at times may denote items about which the Contractor 
may wish the Department's advice as to the manner in which the design is to be 
implemented.  Adherence to the Working Schedule will make for a smoother working 
relationship between all parties involved in the project, and proper planning should reduce 
the possibility of a large number of submittals being forwarded for review concurrently. 

The Contractor is generally required to schedule submissions such that a minimum of 45 
calendar days is allowed for review by the Department for routine work of which the first 30 
calendar days are allotted to prime review by the Engineer of Record.  However, for most 
routine submittals, a time period of 14 to 21 calendar days should be adequate.  For work 
of more complexity, the review time may be adjusted proportionately to the complexity of 
the work.  Allowance must also be made for potential resubmittals, and the Contractor 
normally is advised by the Department to consider a 75 to 90 calendar days total lead-time 
for submittals prior to the need for fabrication or construction work. 

The Contractor must make submittals for approval with such promptness as to cause no 
delay in his fabrication and construction schedules.  Only in emergency cases should 
special consideration be requested.  If a submittal requires resubmission, an approximate 
additional 30 calendar days should have been scheduled by the contractor for approval of 
the resubmittal of which the first 15 calendar days are allotted to prime review by the 
Engineer of Record. 
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28.6 Transmittal of Submittals 

Submittal of Shop/Erection Drawings shall be made to the designated office, as applicable, 
only by the Contractor for the project.  In that the Department's legal contracts and 
documents are with the Contractor, submittals shall not be accepted directly from a 
subcontractor or fabricator.  Situations may occur when a subcontractor or fabricator is 
allowed to make an advance submittal for review; however, the actual submittal to be 
stamped and approved must follow from the Contractor with the Contractor's stamp.  
Subcontractors and fabricators are encouraged to contact the appropriate Department 
Review Office for guidance or advice at any time.  Exhibits 28-A thru 28-C show the flow of 
submittals during the review process.  All transmittals of submittals between parties shall be 
accomplished by OVERNIGHT DELIVERY. 

The Special Provisions for the project may denote the amount of drawings, etc. to be 
submitted and the procedure to be followed.  Furthermore, the office to which the 
Contractor shall transmit his submittal and the procedure to be followed may also be 
defined during the preconstruction conference for the project.  In the absence of such 
instructions, the following generally applies: 

28.6.1 General Submittal Requirements 

On projects where the Engineer of Record is a Consultant to the Department, and unless 
otherwise directed at the project's preconstruction conference, the Contractor shall have 
submitted two (2) sets of xerographic reproducibles directly to the consulting Engineer of 
Record.  On projects where the Department is the Engineer of Record, the Contractor shall 
have submitted two (2) sets of xerographic reproducibles directly to the appropriate 
Department Review Office.  For design calculations, four (4) complete sets, including 
computer printouts, shall be submitted with the drawings.  All drawings shall be on sheets 
not larger than 11” x 17”.  The Contractor's letter of transmittal should always accompany 
the drawings and a copy should always have been sent to the Department's Resident 
Engineer.  On those projects where the Engineer of Record is a Consultant to the 
Department, and the Department will be reviewing the shop drawings, a second copy of the 
Contractor's letter should also have been sent to the Department's Review Office. 
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Chapter 29 

Structural Supports for Signs, Luminaires,  
and Traffic Signals 

29.1 General 

The design criteria for the structural design of all sign, signal, and lighting structures shall 
be in accordance with AASHTO's 2001 Standard Specifications for Structural Supports 
for Highway Signs, Luminaires and Traffic Signals, with current addenda and the FDOT 
Structures Manual Volume 9.  

Use standard sign structures unless site conditions or other considerations require a 
custom design. 

For overhead sign structures, mast arm signal structures and steel strain poles; indicate in 
the Plans whether a grout pad is or is not to be installed. 

29.2 Sign Structures 

29.2.1 General 

FDOT assigns identification numbers to overhead sign structures.  See the Structures 
Detailing Manual, Chapter 2, for instructions. 

29.2.2 Standard Single Column Ground Signs 

Refer to Design Standards, Index No. 11860. 

29.2.3 Standard Multipost Ground Signs 

Refer to Design Standards, Index No. 11200 and FDOT Multi-Post Sign Program. 
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29.2.4 Standard Span Overhead Sign Structures 

The EOR is responsible for the design of all overhead sign structures whether ground 
mounted or supported on a structure (including bridge structures), unless otherwise 
directed by the Department.  This responsibility is for the entire sign structure, including the 
supports and foundations, as well as all details necessary to fabricate and erect the sign 
structures.  The EOR is also responsible for the shop drawing review in accordance with 
Chapter 28 when sign structure shop drawings are required by the Contract Documents. 

In general, however, the designer may refer to the Design Standards, Index Nos. 11310 
and 11320.  

29.2.5 Standard Cantilever Overhead Sign Structures 

The EOR is responsible for the design of all cantilevered overhead sign structures whether 
ground mounted or supported on a structure (including bridge structures), unless otherwise 
directed by the Department.  This responsibility is for the entire sign structure, including the 
supports and foundations, as well as all details necessary to fabricate and erect the sign 
structures.  The EOR is also responsible for the shop drawing review in accordance with 
Chapter 28 when sign structure shop drawings are required by the Contract Documents. 

In general, however, the designer may refer to the Design Standards, Index Nos. 11310 
and 11320.  

29.2.6 Custom Designs 

The Structures Engineer of Record is responsible for the design of the attachment system 
for signs mounted on bridge structures.  

If custom design is required, during the design process include with the 30% submittal, a 
brief written justification. 

For signing or lighting structures mounted on bridge structures, include their plans in the 
structures plans. Otherwise, include design details in the signing or lighting plans. 



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 
 

 
Structural Supports for Signs, Luminaires, and Traffic Signals 29-3 

29.3 Luminaire Structures 

29.3.1 General 

Luminaire Structures may be Standard Aluminum Light Poles, Standard High-Mast Lighting 
or Custom Designs. 

29.3.2 Standard Aluminum Light Poles 

Standard, QPL listed, aluminum light poles must comply with the detail requirements shown 
on Index No. 17515 of the Design Standards.  

For additional design information, see Chapter 7 of this volume. 

Selection Procedure 

1. Use an Importance Factor (Ir) = 0.80 (25-year recurrence interval.) 
2. Determine the height difference between the top of foundation and the top of roadway 

used to set the fixture mounting height, round as necessary. 
a. Determine the design mounting height (40, 45, or 50 feet) and fixture arm length (8, 

10, 12, or 15 feet) required. 
b. The wind height at fixture equals the design mounting height for poles not on fill.  

For poles on fill, determine the height of the roadway above the surrounding 
terrain.  The wind height at fixture will equal the design mounting height plus the fill 
height, rounded up to the next highest 5-foot increment. 

c. Determine the pole design variables for each light pole. 

Limitations 
1. Fixture Arm Length of 8-feet, 10-feet, 12-feet or 15-feet.  Single arm only. 

a. Design Mounting Height of 40-feet, 45-feet or 50-feet.  (May differ from Fixture 
Mounting Height, see Selection Procedure item 2). 

b. 25-feet maximum height above adjoining ground surface. 
c. Design weight of luminaire assumed to be 51 lbs. 
d. Equivalent projected area of luminaire for design is 1.5 square feet. 

2. No bridge or wall mounting permitted. 
3. Maximum fill slope at the pole of one vertical to four horizontal.  Steeper slopes can 

be accommodated provided the face of the slope on a horizontal projection from the 
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foundation base is no closer than it would be if a 1:4 slope were projected from the 
top of the foundation. 

4. Unique site circumstances where poorer soil conditions are encountered than shown 
on Index No. 17515 may require the foundation variables to be modified from those 
shown.  If special designs are required, the Geotechnical Engineer will provide the 
soil information to be used by the District Structures Design Engineer during the 
design phase of the project. 

For additional design information, see Chapter 7 of this volume. 

29.3.3 Standard High-Mast Lighting 

Refer to Design Standards, No. 17502. 

29.3.4 Custom Designs  

When special aluminum light poles are required, or otherwise specifically designated in the 
contract documents, the Contractor's Specialty Engineer is responsible for the structural 
design of the roadway light poles and foundations and the EOR is responsible for the 
review of the Shop Drawings. 
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29.4 Traffic Signal Structures 

29.4.1 General 

Mast Arm Assemblies may be Standard Mast Arm Signal Structures, Standard Mast Arms 
for Site-Specific Loadings, or Custom Designs. 

29.4.2 Standard Mast Arm Signal Structures 

Design the arm to pole connections on mast arm structures as “through-bolted” (tapped 
connections are not permitted). 

Regardless of the design wind speed for the pole and arm, base the torsional resistance of 
foundations for all mast arm Assemblies on a service wind speed of 85 mph with a safety 
factor of 1.0. 

For signals, design all mast arm assemblies with backplates unless the Maintaining Agency 
for a County has a written policy that prohibits the use of backplates in that County.  The 
prohibiting policy must be on file with the Department's District Office in which the County is 
located, and the policy must be included in the Scope of Services of both the Signal and 
Structures Design Engineers. 

Design and detail mast arm assemblies using one of the following three methodologies:  
1. Standard Mast Arm Assemblies: Mast arms that utilize all pre-approved components 

listed on the Department's Qualified Products List (QPL) and that have been pre-
designed for the selected Load Trees shown in Figure 29.2. 

2. Standard Mast Arm Assemblies for Site-Specific Loadings: Mast arms for unique 
loadings but which utilize all pre-approved QPL components. 

3. Custom Designs: Special Mast arms for unique loadings and/or geometric constraints 
that contain any component (arm or pole) that is outside the range of those listed on 
the QPL. 

4. For additional design information, see Chapter 7 of this volume. 

The standard mast arm assemblies must comply with all the requirements and design 
criteria shown on Index Nos. 17743 and 17745 of the Design Standards, and the 
“Standard Mast Arm Assemblies Data Table”.  
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Standard Mast Arm assemblies are limited to 110,130 or 150 mph design wind speeds with 
one of the load tree configurations shown in Figure 29.2, and either single arm, single arm 
with luminaire, or double arms with arm orientations of 90° or 270° only. 

Foundations and base plates for standard mast arm assemblies are pre-designed based on 
the following conservative soil criteria: 

Classification: Cohesionless (Fine Sand) 
Friction Angle: 30 Degrees 
Unit Weight: 50 lbs./cubic foot (assumed saturated) 

When the designer considers soil types at the specific site location to be of lesser strength 
properties than shown above, an analysis is required.  Auger borings, SPT borings, or CPT 
soundings may be used as needed to verify the assumed soil properties, and at uniform 
sites, a single boring or sounding may cover several foundations.  Borings in the area that 
were performed for other purposes may be used to confirm the assumed soil properties.  
Unique site circumstances may require the foundation variables to be modified from those 
shown on Index 17743.  Accomplish this by completing the “Special Drilled Shaft Data” in 
the “Standard Mast Arm Assemblies Data Table”.  The Geotechnical Engineer must justify 
the differing foundation criteria to the District Structures Design Engineer during the design 
phase of the project. 

To use standard mast arm assemblies: 
1. Confirm that the information furnished by the signal designer in the "Mast Arm 

Tabulation Sheet" meets the geometric and load tree limitations shown in Figure 
29.2.   

2. Follow the procedure described in the design examples in Volume 2, Chapter 24, 
complete the necessary information required in the "Standard Mast Arm 
Assemblies Data Table" and include in the Traffic Plans. 
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29.4.3 Standard Mast Arms for Site-Specific Loadings 

The Department's mast arm computer program will select component parts from those 
shown on Index No. 17743 for site specific load configurations differing from those shown 
in Figure 29.2.  

In order to be eligible for utilization of QPL component parts, the mast arm assemblies must 
utilize only arms and poles from the components listed in the tables on Index No. 17743.  
As for standard mast arm assemblies, the foundation design is included with the pole 
selection and needs no further information.  

Design and detail standard mast arm assemblies utilizing QPL component parts in the 
plans in the same manner as for standard mast arm assemblies by use of the "Standard 
Mast Arm Assemblies Data Table".  Similarly, because all QPL component parts are used, 
shop drawings are not required. 

29.4.4  Custom Designs 

The Department's mast arm Computer Program will provide the necessary variables to be 
shown in the “Special Mast Arm Assemblies Data Table”.  

Show special mast arm assemblies and foundations in the plans. Refer to Index No. 
17745.  Require shop drawings for all special mast arm assemblies.  

29.4.5 Anchor Bolt Installation on Existing Foundations 

Ensure that anchors used in the installation of a traffic signal mast arm on an existing 
foundation conform to Structures Design Guidelines 1.6 – Adhesive Anchor Systems 
and Sections 416 & 937 of the Standard Specifications. 

Verify that the foundation and strength of the anchors are adequate for mast arm applied 
loads.  

Verify the existing condition of the drilled shaft. 

Anchors may be offset from center but all anchors must be within the foundation reinforcing 
cage.  Note the desired offset in the plans. 
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Figure 29.1 Flowchart for Designing and Detailing Mast Arm Assemblies 
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Figure 29.2 Standard Mast Arm Design Loading Trees 

 



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 
 

 
Structural Supports for Signs, Luminaires, and Traffic Signals 29-10 

29.4.6 Standard Span Wire with Concrete Strain Poles 

Refer to Design Standards, Index No. 17725. 

29.4.7 Standard Span Wire with Steel Strain Poles 

Refer to Design Standards, Index No. 17723. 
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Chapter 30 

Retaining Walls 

30.1 Purpose 

The purpose of this chapter is to give the designer an understanding of the procedure to 
develop retaining wall plans.  A step-by-step method to develop and organize the retaining 
wall plans is presented.  An example of retaining wall plans is included.  This chapter 
should be used in conjunction with the Structures Design Guidelines (SDG). 

If the difference in height between the ground levels to be supported is 5 ft. or less, a 
gravity retaining wall is generally the most efficient structure to be used.  For details of 
gravity retaining walls see the Design Standards, Index No. 520. 

When the difference in height between the ground levels to be supported exceeds 5 ft., 
then either a reinforced cast-in-place (C.I.P.) concrete cantilever retaining wall or a 
proprietary retaining wall is required. 

Roadside barriers are generally required to shield vertical drop-offs created by retaining 
walls in fill sections.  See Chapter 4 of this volume for guidance on roadside barrier 
requirements. 

Handrails or fences for bicyclists and pedestrians are also generally required when 
retaining walls are located within the right of way.  This requirement must be addressed for 
retaining walls in fill sections as well as at the top of retaining walls in cut sections.  In cut 
sections, the character and use of the adjoining property shall be considered when 
selecting the type of protection required.  See Chapter 8 of this volume for pedestrian and 
bicycle rail requirements. 

In general, proprietary retaining walls should be utilized for projects when the exposed 
surface area of the walls exceed 1000 square ft. and sufficient room for the earth 
reinforcement system is available; however, site specific conditions must always be 
considered when determining the type(s) of wall to be designed.  Proprietary precast walls 
other than MSE walls should be used as an alternate to C.I.P. walls when sufficient room 
for soil reinforcement is not available. 
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The following sections refer to the structures submittal procedure.  For projects where there 
are no bridges, the roadway designer shall adjust the procedure as required for the 
roadway project. 
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30.2 Conventional (C.I.P.) Retaining Walls and Proprietary 
Retaining Walls (Permanent Walls) 

The Department's policy is to provide either a set of conventional retaining wall plans or the 
"preapproved standard details" for all the proprietary walls that are technically appropriate 
for the site for all projects where walls are not supported on piles.  Projects where walls are 
supported on piles only require a conventional pile supported wall design or a pile 
supported proprietary wall design.  Omission of conventional retaining walls is possible if 
adequate justification is provided. 

Proprietary retaining wall design plans are not required in the contract plans for normal 
uncomplicated wall projects.  If the proprietary walls are experimental, exceed 40 ft. in 
height, are subject to unusual geometric or topographic features or, by the geotechnical 
report, will be subjected to excessive settlement, or environmental conditions, they may be 
required to have fully detailed design plans in the contract set. 

The success of this method of producing and letting wall plans is highly dependent on 
complete, accurate and informative Control Plans.  The importance of the Geotechnical 
Engineer's role in this scheme cannot be emphasized enough and shall include the 
following responsibilities: 
1. Borings. 
2. Soils Report. 
3. Wall Type recommendation. 
4. For Proprietary Walls: external stability analysis, minimum soil reinforcement 

length vs. wall height for external stability, maximum bearing pressure for each 
wall height and soil reinforcement length for each different wall height (1.5 ft. 
increments). 

5. Review of internal stability design as provided by the wall companies. 
6. Establishment of allowable bearing pressures. 

The normal failure modes to be investigated are shown in SDG, Figure 3-1. 

Step-by-step procedures for developing retaining wall plans follow. 
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30.2.1 Retaining Walls (Conventional Design) 

1. Bridge Development Report (BDR) / 30% Plans 
The BDR shall discuss and justify the use/non-use of conventional retaining walls.  If 
the use of conventional retaining walls is applicable to the site and economically 
justified, it may be the only design required or it may be an alternate to a proprietary 
design.  The 30% Plans submittal shall contain a location plan, plan and elevation of 
walls showing vertical and horizontal alignment, cross sections and details.  The 
plans shall denote location of drainage inlets, utilities, sign structures, lights and 
barrier joints.  Specifically the submittal package shall include: 
a. Plan: 

A plan view of the wall and footings which indicate pertinent dimensions, 
boring locations and horizontal alignment. 

b. Elevation: 
A front view of the wall which indicates pertinent dimensions and elevations, 
sign and lighting structures locations, drainage structure locations and flow 
line elevations, location of section views and vertical alignment. 

c. Sections: 
Sections taken through the wall to better indicate dimensions and elevations. 

d. General Notes including: 
1) Design Toe Pressure 
2) Environmental Classification 
3) Concrete - (Strength and Class) 
4) Reinforcing Steel - (Grade) 
5) Design Method 
6) Soil Design Parameters for both the in situ and backfill materials 
7) Load and Resistance Factors 

2. 30% Plans: 
The 30% Plans shall be submitted for approval and development of the plans 
continued towards the 90% Plans submittal. 

3. 90% Plans: 
The 90% Plans submittal shall be further developed to include, in addition to the 
information required for the 30% Plans, the following: 
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a. Plan: 
A plan view of the wall and footings which indicates pertinent dimensions; 
reinforcing steel locations, cover and spacing in footings; and boring 
locations, back of wall drainage details and horizontal alignment. 

b. Elevation: 
A front view of the wall which indicates pertinent dimensions and elevations; 
location of section views; reinforcing steel location, cover and spacing; back 
of wall drainage and flow lines; vertical alignment; and locations of 
construction and expansion joints. 

c. Sections: 
Sections taken through the wall to better indicate dimensions, reinforcing 
steel locations, concrete cover for rebars and elevations. 

d. Estimated Quantities: 
Estimated quantities for items incorporated in the wall, reinforcing bar list and 
standard bar bending sheet. 

The Structures Design Office has prepared Index No. 5100 of the Design Standards for 
use in conventional cantilever retaining wall designs.  This Design Standard is to be used in 
conjunction with the Retaining Wall computer program available on the Structures Design 
Office web site.  Design assumptions used in the development of Index No. 5100 are in the 
“Retaining Wall Notes” in the program.  
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30.2.2 Retaining Walls (Proprietary Design) (Design 
Required in Contract Plans) 

The following procedure for plans preparation should be followed if the walls are required to 
be fully detailed in the contract plans. 
1. BDR/30% Plans 

The BDR shall discuss and justify the use of proprietary retaining walls.  The 30% 
Plans shall contain preliminary Control Plans.  It will not be necessary for these 
Plans to contain pay items and standard drawings; however, they shall include, but 
not be limited to, the following information: 
a. Key Sheet 
b. General Notes Sheet 

1) General notes 
2) In situ soil characteristics 
3) Design parameters 
4) Applicable wall systems 

c. Plan and Elevation Sheet: 
1) Horizontal and vertical alignment 
2) Limits of wall 
3) Utility locations 
4) Plan view of wall 
5) Elevation view of wall (showing existing and proposed ground lines, 

elevations at 30 ft. intervals at top of wall, wall embedment (maximum 
elevation at top of leveling pad) and beginning and end of wall 
stations) 

6) Boring locations 
7) Quantity (pay area of walls) 
8) Table showing soil reinforcement length vs. wall height (for external 

stability) 
9) Design parameters - Load and Resistance Factors 
10) Sections thru wall showing offset control point, pay area, ditches, 

sidewalks, superelevation and other unusual features 
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11) Ranges of wall systems applicable to the portion of the project defined 
by the plan and elevation sheet. 

d. Soil Profile Sheet 
e. General Details showing: 

1) Wall/end bent cap interface 
2) Barrier and coping to wall interface 
3) Pile, inlets and pipe conflicts with soil reinforcement and slip joint 

details 
f. Preapproved Standard Drawings: 

Note:  Through the June 2006 letting, standard drawings for each of the 
alternate companies will be included in the Design Standards.  As of the 
July 2006 letting, only general notes and common details for the proprietary 
retaining wall systems will be included in the Design Standards.  Vendor 
drawings with wall specific details for each approved wall company will be 
relocated on the State Specifications Office QPL website. 

2. Control Plans/Invitation Package 
The Control Plans shall be reviewed by the Department and, upon approval, sent to 
all the appropriate wall companies.  The companies shall be provided with a set of 
control plans, roadway plans and foundation report.  The Control Plans shall be sent 
to the wall companies as soon as they are approved.  This action shall be 
accomplished as soon as possible but not later than the 60% Plans.  A copy of the 
transmittals to the wall companies shall be sent to the DSDO or SDO as 
appropriate.  The proprietary companies shall acknowledge receipt of the invitation 
package.  If they choose to participate they shall provide design plans for the 
retaining walls and submit the plans for review as prescribed in the invitation letter. 

3. 90% Plans 
Upon receipt of the proprietary design plans, the designer shall review the design 
and incorporate the wall plans into the contract set.  The plans from the wall 
companies, control plans and wall company standard drawings shall constitute the 
100% Plans. 
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30.2.3 Retaining Walls (Proprietary Design - Control Plans 
only; Full Design not Required in Contract Plans) 

Use the following procedure in preparing plans for wall projects. 
1.  BDR/30% Plans 

Discuss and justify the use of proprietary retaining walls and FDOT Wall Types (see 
Index 5300) in the BDR. Provide documentation of all the site-specific geotechnical 
information and wall system considerations in the Retaining Wall Justification portion 
of the BDR.  Include the Retaining Wall System Data Tables and Preliminary Control 
Plans with the information shown in Section 30.2.2 for the Plan and Elevation 
Sheets.    

2.  90% Plans 
Include the Control Plans into the 90% Plans submittal. 
General notes, common details, and the Table of FDOT Wall Types are shown in 
the Design Standards.  Approved proprietary retaining wall system drawings and 
details are listed, with FDOT Wall Type, on the State Specifications Office QPL 
website.  The Data Tables are available on the FDOT Structures SiteMenu as 
MicroStation CADD cells. 
The site-specific wall design details are submitted as shop drawings for each 
project. 
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30.2.4  Wall System Selection 

Using the site-specific geotechnical information, the Engineer of Record (EOR), in 
cooperation with the geotechnical engineer, will determine all wall system requirements.  
Design considerations include short term and/or long term settlement, differential 
settlement (both longitudinal and from front of wall to end of concrete stems or soil 
reinforcement (rotation)), and global stability.  Use the Flow Chart Exhibit 30-A for 
Permanent Retaining Wall Design to determine: 
1. Plan requirements 
2. Concrete Class, Concrete Cover, and FDOT Wall Type 

For all walls, place notes on the General Notes sheet of the Control Plans in accordance 
with the Plan Requirements listed in the Flow Chart Exhibit 30-A.  

During construction on projects with a FDOT Wall Type listed in the plans, the contractor 
will submit, for approval by the engineer, a QPL approved wall system allowed in 
accordance with FDOT Wall Type Table.  The July 2006 FDOT Standard Specifications 
Section 548, Retaining Wall Systems will state: Unless otherwise detailed and/or shown 
in the plans, choose a wall system from the Qualified Products List (QPL) in accordance 
with the FDOT Wall Type listed in the plans. 

On projects with non-QPL Walls (non-proprietary walls, complex walls, two phase walls, 
total settlement > 6 inches, differential settlement > 0.5%, etc), the complete wall design 
and details are included in the plans.   
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30.3 Critical Temporary Walls 

A critical temporary wall is one that is necessary to maintain the safety of the traveling 
public, or structural integrity of nearby structures and utilities for the duration of the 
construction contract.  Traffic lanes located either above or below a grade separation and 
within the limits shown in Figure 30.1, will require the design of a critical temporary wall.  
Critical temporary walls shall be designed in accordance with this chapter, the AASHTO 
LRFD Bridge Design Specifications, and the Structures Design Guidelines.  Generally 
temporary walls should be either mechanically stabilized earth (MSE) walls or steel sheet 
pile walls.  

Critical temporary proprietary MSE walls shall comply with Design Standard Index No. 
5301 and require generic design details in the contract plans.  The plans format shall be in 
accordance with Section 30.2.2 and 30.2.3.  Include control drawings and the completed 
Temporary Retaining Wall System Data Tables (See FDOT Structures SiteMenu for the 
MicroStation CADD cell). The final design details shall be submitted in the shop drawings. 

Critical temporary sheet pile walls require complete design details in the contract plans.  
Include control drawings or tables with wall limits, minimum section modulus per foot, 
minimum moment of inertia per foot, minimum material properties, and minimum tip 
elevations.  Provide a construction sequence and appropriate details if tiebacks are 
required, including anchors, wales, and deadmen or pullout resistance for grouted anchors. 
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Figure 30.1 Location of Critical Temporary Wall with Respect to Traffic Lanes 
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30.4 Experimental Wall Projects 

Proprietary wall companies must comply with the Department's Guidelines for Selection 
and Approval of Proprietary Retaining Wall Systems, Topic No. 625-A20-118 
(available in Central Office Structures Design) and prepare standards to be approved and 
adopted by the FDOT.  One of the requirements is to build a wall that may, at the discretion 
of the Department, be instrumented and monitored.  Special instruction for design and 
plans preparation shall be obtained from the State Structures Design Office. 
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30.5 Shop Drawing Review 

Conventional C.I.P. retaining walls do not require shop drawings; however, proprietary 
retaining walls require shop drawings in accordance with Chapter 28. 

The shop drawing reviewer (EOR) shall be experienced in the requirements, design and 
detailing of proprietary wall plans.  The EOR shall review but not be limited to the following 
items: 
1. Verify vertical and horizontal geometry with contract plans. 
2. Verify details with MSE wall suppliers standard details in contract plans. 
3. Soil reinforcement placement in acute corners shall be detailed. 
4. Slip joints shall be at all bin wall and standard MSE wall interface locations. 
5. Soil reinforcement shall be detailed at all obstructions.  Cutting or kinking of soil 

reinforcement shall not be allowed.  Connection of soil reinforcement to piles or 
bearing against piles shall not be allowed. 

6. Corner panels shall be used at all locations where walls are deflected horizontally 5 
degrees or more. 

7. Compare proposed reinforced fill characteristics with design fill characteristics.  In-
place moist density of backfill may vary by + 5 pcf, and the internal friction angle 
may be 1°  less than the design values (as shown in control plans) before a check of 
the wall design is required.  If the internal friction angle is greater than the design 
value then a redesign is not required. 

8. Review proprietary wall internal stability design calculations. 

9. Verify soil reinforcement lengths for conformance to the Structures Design 
Guidelines, the external stability table on the plans, and the internal stability design 
calculations. 

10. Confirm wall embedment. 
11. Verify panel types and thickness are consistent with contract plans. 
12. Soil reinforcement lengths shall be the same from top to bottom of wall at any 

section.  The diameters of the longitudinal and transverse bars of any given mesh 
reinforcement shall be equal.  The cross section of any soil reinforcement shall not 
vary along its length (i.e., "2Wll" reinforcement shall not be spliced to "4Wll"). 

13. Check stress level in soil reinforcement and connections. 
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30.6 Bidding Procedure 

The conventional C.I.P. walls shall be bid as Concrete (Retaining Wall) and Reinforcing 
Steel (Retaining Wall).  Conventional walls may be bid as an alternate to proprietary walls if 
the site conditions justify conventional walls. 

Proprietary Walls shall be bid with Pay Item numbers; 
548-___ Retaining Wall System (Permanent) 
548-___ Retaining Wall System (Temporary) 

   



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 
 

 
Retaining Walls 30-15 

Exhibit 30-A Permanent Retaining Wall Design 

 
(CONTINUED ON NEXT PAGE) 

1.  Plan Requirements

Is the 
proprietary MSE 

Wall in the 100 year 
flood plain with chloride 

content above 
2000 ppm?

Yes

No

D > 2,500 feet
(low air contaminates)

300 feet < D ≤ 2,500 feet 
(moderate air contaminates)

0 feet < D ≤ 300 feet 
(extreme air contaminates

2.  Use  2" cover, Class II 
Concrete; Metal soil 
reinforcement permitted

List Type 2A in Plans

2.  Use  2" cover, Class IV 
Concrete; Metal soil 
reinforcement permitted

List Type 2B in Plans

2.  Use  3" cover, Class IV 
Concrete; Metal soil 
reinforcement permitted; 
Calcium Nitrite required if 
D ≤ 50 feet (splash zone)

without Calcium Nitrite
List Type 2C in Plans
with Calcium Nitrite
List Type 2D in Plans

What is the 
distance (D) from 

the wall to an 
Environmental Source 

of Interest?

2.  Use  3" cover, Class IV 
Concrete; Metal soil 
reinforcement not
permitted; Calcium Nitrite 
required if D ≤ 50 feet 
 (splash zone)

without Calcium Nitrite
List Type 2E in Plans
with Calcium Nitrite
List Type 2F in Plans

Category 2 Settlement
0" < Total Vertical Settlement ≤ 6" 
and Differential Settlement ≤ 0.5%)

(e.g. MSE Walls)

1.  In the General Notes, list the following information for each wall:
A)  anticipated short term, long term, and total settlement
B)  anticipated differential settlement (%)
C)  aesthetic expectations, if any.
D)  for non-MSE Walls (FDOT Wall Type 1): environmental classification (see flow chart below and SDG), concrete class and cover (see 

SDG), calcium nitrite requirements, and FDOT Wall Type (see 2. below and Table of FDOT Wall Types). 
                      for MSE Walls (FDOT Wall Type 2): concrete class and cover (see flow chart below), calcium nitrite requirements, metal/plastic strap 

requirements, and FDOT Wall Type (see 2. below and Table of FDOT Wall Types). 
      for Temporary Walls: FDOT Wall Type 3 (see Table of FDOT Wall Types) and Air Contaminates Classification (Extreme/moderate/Low 

see flow chart below).  
                      for Two Phase, project specific, or non-proprietary walls, include the complete wall design in the plans. 
Include Control Drawings in the plans.  When FDOT Wall Type is listed in the plans, the Contractor will select the wall system from the QPL.  Shop 
drawings are required for all QPL walls.

2.  Determine Environmental 
Classification using Bridge 
Substructure Rules, then 
determine Concrete Class 
and Cover (see SDG)

Category 1 Settlement
0" < Total Vertical Settlement ≤ 2"
and Differential Settlement ≤ 0.2%)

What 
Wall Settlement 
Categories are 

applicable for the 
project?

   Begin Retaining Wall Design to determine:
  1.  Plan Requirements
  2.  Concrete Class, Cover and FDOT Wall Type 

Flowchart for Retaining Wall Design*

Environmental Source of Interest - body of water 
with high chloride content (greater than 2,000 
ppm) or any coal burning industrial facility, 
pulpwood plant, fertilizer plant or similar industry.

*Not including sheet pile walls

Slightly Aggressive
List Type 1A in Plans

Moderately Aggressive 
List Type 1B in Plans

Extremely Aggressive
without Calcium Nitrite
List Type 1C in Plans
with Calcium Nitrite
List Type 1D in Plans

Total Vertical Settlement > 6" 
or Differential Settlement > 0.5%

2.  Project 
Specific Design

2.   Concrete Class, Concrete Cover, and FDOT Wall Type  



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 
 

 
Retaining Walls 30-16 

Exhibit 30-A Permanent Retaining Wall Design (Continued) 

Total  
Settlement2

Differential  
Settlement3 

Typical Wall
Construction

Concrete 
Cover

Concrete 
Class

Calcium 
Nitrate

Soil Strap 
Type 1A 1B 1C 1D 2A 2B 2C 2D 2E 2F

Type 1 No
Type 1A A 2" II No
Type 1B B 2" IV No
Type 1C C 3" IV No

Type 1D 4 D 3" IV Yes
Type 2 No

Type 2A A 2" II 5 No
Type 2B B 2" IV 5 No
Type 2C C 3" IV 5 No
Type 2D D 3" IV 6 Yes
Type 2E E 3" IV 6 No

Type 2F 4 F 3" IV 6 Yes
Type 3 Yes 3 ≤ 2.0% Temporary Walls metal/plastic

5 - For concrete requirements, see Specification Section 346 using slightly aggressive environment.
6 - For concrete requirements, see Specification Section 346 using extremely aggressive environment.

Other Allowable Wall Types7

7 - "Other Allowable Wall Types" listed with an " ", have Settlement Limitations and Durability Factors greater than those required by the "Wall Type" (Column 1). 

2

plastic

MSE Walls

Cantilever,
Gravity, and 

Counterfort Walls 
≤ 0.2%and

Project Specific

Se
ttl

em
en

t
C

at
eg

or
y

Proprietary 
QPL Item

Durability Factors

Yes 1 n/a

Table of FDOT Wall Types

1 - Listed in the Plans; Wall Type combines both Settlement Limitations and Durability Factors. 

4 - Includes all underground walls and walls submerged in water.

≤ 6” ≤ 0.5%and

D
ur

ab
ili

ty
C

at
eg

or
y

n/a

Wall Type1 

Design Settlement Limitations

≤ 2”

Project Specific Project Specific

Project Specific

2 - Amount of wall settlements that the will occur in its design life and includes both short and long term settlements.  Short term settlements occur during wall construction and may 
contain elastic deformation and densification settlement.  Long term settlements continue after the completion of the wall and may include consolidation and secondary 
consolidation/creep settlements.
3 - Settlements along the alignment of and perpendicular to the wall face; usually are not uniform. Expansion joints for the cast-in-place walls and slip joints for MSE walls are provided to 
control wall and wall panel cracks, respectively. 

metal
Yes

n/an/a
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If steel pile foundation is considered suitable for the project, determine the 
environmental classification for corrosion rate evaluation. 

Unless approved by the Department, the maximum post spacing for sound barrier 
panels shall not exceed 20'-0". 

On flush shoulder roadways, sound barriers shall be located outside the clear zone 
unless shielded, and as close as practical to the right of way line.  On urban curbed 
roadways, sound barriers shall be a minimum of 4 feet back of the face of curb.  
However, additional setbacks may be required to meet minimum sidewalk requirements.  
Sound barriers may be combined with traffic railings on a common foundation if the 
combination meets the crash test requirements of NCHRP 350 Test Level 4 criteria. 

Besides the structural integrity of the sound barrier, the structural engineer should also 
be concerned with aesthetics, maintainability, constructability, cost and durability. 

Sound barriers should not be located on bridge structures where feasible alternative 
locations exist.  Sound barriers on bridge structures cause a disproportionate increase 
in bridge cost because of strengthening of the deck overhang and exterior girder.  In 
addition, sound barriers on bridges interfere with normal maintenance inspection access 
and detract from the aesthetic quality of the structure.  Where feasible alternative 
locations do not exist and sound barriers must be located on bridges or retaining walls, 
they shall not be taller than 8 ft. unless specifically approved in writing by the State 
Structures Design Engineer.  See Design Standards, Index Nos. 5210 and 5212 for 
acceptable crash tested 8 ft. bridge and retaining wall mounted sound barriers. 

On bridges or on the top of retaining walls, where the sound barrier does not meet crash 
test requirements of NCHRP 350, Test Level 4, sound barriers shall be placed a 
minimum of 5 feet beyond the gutter line of a FDOT approved standard bridge railing, 
and the sound barrier shall be limited to 8 feet in height unless authorized by the State 
Structures Design Engineer due to reasons stated in the previous paragraph.  Sound 
barriers may be combined with the traffic railing as long as the structural system meets 
the crash test requirements of NCHRP 350, Test Level 4 criteria. 
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32.7 Geotechnical Investigation 

Once the barrier location, alignments, height and minimum thickness are determined, 
the soil exploration should be undertaken.  The geotechnical engineer should follow the 
Department’s Soils and Foundations Handbook for exploration. 
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32.8 Preparation of Control Drawings 

The initial set of drawings to be prepared by the EOR is referred to as Control Drawings.  
By preparation of these drawings, the EOR shall provide all control parameters such as 
alignments, limits, notes, etc., and shall provide all the information which is common to 
all wall types including but not necessarily limited to: 

1. Barrier alignments (horizontal and vertical) 

2. Barrier limits (beginning and ending) 

3. Location of all existing utilities (overhead and/or underground in the vicinity of the 
proposed barrier) 

4. Location of fire-access openings 

5. Location of drainage openings 

6. Sound barrier graphics details 

7. General Notes 

8. "Report of Core Borings" (Soil Information Data) 

9. Quantities (barrier area as described below for payment purposes only; the 
itemized quantities such as concrete volume, etc., shall be provided in the 
specific drawings) 

10. All other information that may be construed to be of general nature 

11. NOTE:  The barrier area for bidding purposes shall be the area bounded by the 
barrier limits (beginning and ending), the top of the barrier, and the bottom of the 
lowest panel between posts.  This is the vertical surface area that can be seen 
on an elevation view plus the portion of the lowest panel which is buried. 
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32.9 Detail Drawings 

The EOR shall prepare Detail Drawings showing the specific details required for the 
implementation of the selected Design Standard barrier type.  All barrier components 
such as: foundations, posts, panels, etc. shall be fully detailed for construction.  All 
sound barriers shall include the FDOT Design Standard  (non-proprietary) design.  The 
FDOT Structures Sitemenu CADD cell tables shall be included in the plans depicting 
which QPL proprietary barrier designs are compliant with project specific requirements.  
These drawings shall provide the specific information as shown in the applicable 
drawings (see the Design Standards). 

Manufacturers of proprietary sound barrier products may have their products evaluated 
by the Department in accordance with the FDOT Sound Barrier Acceptance Criteria.  
Approved products will be listed on the Qualified Products List (QPL).  The designer or 
project manager shall establish the project requirements for sound barriers and include 
commitments made during the PD&E phase or during the design phase public 
involvement.  Project requirements may include color, textures, graphics, post spacing 
(10 feet or 20 feet), absorptive vs. reflective surface, flush vs. recessed panels, etc.  
The project requirements shall be listed in the plans. 

The designer should refer to options outlined in the Structures Detailing Manual, 
Chapter 15. 

In addition to the Department’s Design Standard for concrete sound barriers, the plans 
shall list proprietary sound barrier products that meet the project requirements and are 
listed in the QPL.  Specify the environmental classification in the plans (for corrosion 
rate evaluation), if steel pilings can be considered for the project.  Characteristics and 
details of each approved proprietary sound barrier product included in the QPL are 
listed in the Specification Office’s web page. 



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 
 

 
Reinforced Concrete Box and Three-Sided Culverts 33-i 

Chapter 33 

Reinforced Concrete Box and Three-Sided Culverts 

33.1 General .....................................................................................33-1 

33.2 Structure Type Selection...........................................................33-3 
33.2.1 Precast Concrete Culverts ........................................33-4 
33.2.2 Concrete Box Culverts ..............................................33-5 
33.2.3 Three-Sided Concrete Culverts.................................33-5 

33.2.3.1 Precast Arch and Arch-Topped Units .......33-6 
33.2.3.2 Precast Frame Units .................................33-7 

33.3 Foundation Design ....................................................................33-8 
33.3.1 Rock Foundations .....................................................33-8 
33.3.2 Earth or Granular Soil Foundations...........................33-8 
33.3.3 Three-sided Culvert Foundation Design ...................33-9 

33.4 Wingwalls ................................................................................33-10 

33.5 Headwalls/Edge Beams ..........................................................33-11 

33.6 Cutoff Walls.............................................................................33-12 

33.7 Aprons.....................................................................................33-13 

33.8 Subbase Drainage ..................................................................33-14 

33.9 Joint Waterproofing .................................................................33-15 

33.10 Traffic Railings ........................................................................33-16 

33.11 Design Requirements for Concrete Culverts...........................33-18 

33.12 Design Details .........................................................................33-18 



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 
 

 
Reinforced Concrete Box and Three-Sided Culverts 33-ii 

33.13 Computer Design and Analysis Programs ..............................33-20 

33.14 Design and Shop Drawing Approvals .....................................33-21 
 
 
 
Tables 

Table 33.1 Bar Identification Schedule .....................................33-19 



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 
 

 
Reinforced Concrete Box and Three-Sided Culverts 33-1 

Chapter 33 

Reinforced Concrete Box and Three-Sided Culverts 

33.1 General 

This chapter presents the minimum requirements for selection and designing reinforced 
concrete culverts.  The Department recognizes two types of reinforced concrete culverts 
other than reinforced concrete pipe.  These are concrete box culverts (four-sided) and 
three-sided concrete culverts.  Both of these culvert types are classified as Category 1 
structures in accordance with Chapter 26.  It is not possible to provide prescriptive 
requirements for all conditions so guidance provided in this chapter is for typical designs.  
Each location will usually have some unique character (floods, scour, surroundings, salt 
water, historic character, etc.).  Unique environments need to be thoroughly evaluated and 
all environmental requirements satisfied.  

Structures with a span greater than or equal to 20 feet are technically not culverts, 
however, for simplicity all structures in this chapter are referred to as culverts.  The 
procedures for designing culverts and bridges maybe different due to the differing risks 
associated with the size of the structure.  Safety and economic issues and technical 
complexity can vary significantly with differing site conditions which will dictate the size and 
type of the most appropriate structural solution.  Bridge-size culverts ( > 20 feet span) 
warrant more complex hydraulic and foundation treatments, which require the expertise of a 
bridge engineer.  Simpler, less complex and smaller culvert-size structures ( < 12 feet 
span) may be designed with minimal oversight of a bridge engineer.  Any questions on who 
should design a specific-size structure should be discussed with the District Structures 
Engineer. 

The procedure for the hydraulic analysis of culverts differs based on whether the culvert is 
located at a riverine or tidal crossing.  Refer to Chapter 4 of the Drainage Manual for the 
appropriate hydraulic analysis and documentation requirements. 

Definitions of terms used in this chapter include the following: 

Bridge-size culverts are defined as any structure, whether of single-span or multiple-span 
construction, with an interior width greater than or equal to 20 feet when measured 
horizontally along the centerline of the roadway from face-to-face (inside) of the extreme 
abutments or sidewalls. 
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Culverts are defined as any structure, whether of single-span or multiple-span 
construction, with an interior width less than 20 feet when measured horizontally along the 
centerline of the roadway from face-to-face (inside) of the extreme abutments or sidewalls.  

Concrete box culverts (four-sided) typically have rectangular cross sections.  An arch or 
arch-topped culvert is considered a box culvert if the “sidewalls” are built monolithic with the 
bottom (invert) slab.  Two-piece (four-sided) box culverts are permitted with a simply 
supported top slab, which is keyed into a monolithic three-sided bottom section.  Concrete 
box culverts are typically used where the streambed is earth or granular soil and rock is not 
close enough to the streambed to directly support the structure. 

Three-sided concrete culverts may be rectangular in shape or a frame with varying wall 
and/or slab thickness or an arched or arch-topped structure.  These structures have 
separate foundations with spread footings supported by earth, rock or piles.  The largest 
culverts are typically not boxes; rather they are frames or arches.  Use of three-sided 
concrete culverts where rock is not at or near the streambed requires pile support for the 
footings or some other form of positive scour protection.  Three-sided concrete culverts on 
spread footings may be used for railroads, wildlife crossings, bicycle/pedestrian/ 
equestrian/golf cart paths, and other uses that do not convey water or have scour 
vulnerability. 

Clear span is the perpendicular distance between the inside face of the sidewalls.  The 
maximum clear span recommended for a concrete box culvert is 24 feet. 

Design span for non-skewed culverts is the perpendicular distance between the centerline 
of the sidewalls.  For culvert units with skewed ends, the design span of end sections is the 
distance between the centerlines of the sidewalls measured parallel to the skewed end.  
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33.2 Structure Type Selection 

The designer must determine the most appropriate type of short-span structure.  The basic 
choices are a corrugated metal structure, concrete box culvert, concrete frame or arch, and 
a short-span bridge.  While the site conditions are the primary deciding factor for structure 
selection, aesthetics, constructability and economics are also very important.  

Proper selection of the feasible structure alternatives is based on site and project-specific 
parameters, including but not limited to: 

1. Vertical and horizontal clearance requirements. 

2. Available “beam” (top slab) depth. 

3. Maintenance and protection of traffic requirements (e.g., phase construction). 

4. Construction constraints (e.g., water diversion requirements). 

5. Foundation requirements. 

6. Environmental concerns (e.g., natural streambed). 

7. Desired aesthetic treatments (e.g., arch appearance). 

8. Geometric limitations (e.g., skew angle, R.O.W. restrictions, utilities, etc.). 

Concrete culverts are usually more expensive in initial cost than corrugated metal 
structures.  However, concrete culverts are the preferred alternative when considering 
suitability to the site and life-cycle cost estimates.  The advantages of concrete culverts are 
superior durability for most environmental conditions, greater resistance to corrosion and 
damage due to debris, greater hydraulic efficiency, and typically longer service life (i.e., 
potentially lower life-cycle costs). 

At sites with limited headroom, concrete culverts are generally the least expensive option.  
Smaller corrugated metal structures typically require a minimum height of soil cover of 2 
feet and for some structures the soil cover increases to 4 feet or more depending on size 
and shape.  Concrete culverts, frames, and arches can have the least amount of cover by 
placing a minimum of 3 inches of asphalt pavement directly on the top slab.  Corrugated 
metal structures will also typically require taller structures than concrete box culverts, to 
provide adequate waterway area below design high water due to their arched shapes.  If a 
corrugated metal structure is a viable option, an engineering evaluation and cost analysis 
should be performed in consultation with the District Drainage Engineer. 
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Single-cell and multi-cell concrete box culverts with barrel spans less than 15 feet, are often 
the most cost effective structural solution where debris collection and aesthetics are not a 
major concern.  Three-sided culverts may be appropriate for single spans exceeding 20 
feet where scour is not a concern.  

Before a final determination is made to use a large concrete culvert, the use of a short-span 
bridge should be investigated.  Possible advantages of a bridge may be minimized work in 
the stream, speed of erection, minimized interference with the existing structure foundation, 
and easier phased construction.  For procedural steps on planning short-span bridges, see 
Chapter 26. 

Information on corrugated metal structures (steel and aluminum) is available in the 
Drainage Manual.  When corrugated metal structures are more cost efficient and they may 
be considered for off-system routes where there will be no major risk of corrosion or by 
utilizing concrete pedestal walls to ensure there is infrequent water contact with the metal 
portion of the structure. 

33.2.1 Precast Concrete Culverts 

Precasting permits efficient mass production of concrete units.  The advantages often offset 
the cost of handling and transporting the units to the site.  Precast units are often limited to 
certain sizes and skews due to forms, transportation and handling concerns.  Skewed units 
may need more reinforcement and thicker slabs and/or sidewalls.  The use of skewed units 
will increase the cost of the culvert due to increased fabrication costs. 

Skewed precast culvert units should be avoided, if practical.  Precast concrete culverts 
should have square ends, whenever possible.  Skewed end units are sometimes required 
to satisfy right of way constraints and/or phased construction requirements for skewed 
alignments. In the event they are necessary, skewed precast culvert units shall be designed 
for the skewed-end design span.  Large skews may lead to units that require additional 
reinforcement and/or greater wall and slab thickness than typical square units with the 
same clear opening.  Manufacturers should be contacted for information on maximum 
skews available when only precast culverts are shown in the contract plans. 

Precast culverts may occasionally need to be placed on moderate or steep grades.  No 
maximum slope is recommended for box culverts because of the need to match the slope 
of the streambed.  Three-sided box culverts and the frames and arches should be limited to 
a maximum slope of 2%.  If matching a steeper slope is necessary, the ends of the precast 
units should be beveled to create vertical joints and the footings may be stepped and/or the 
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length of the sidewall varied.  Precast manufacturers should be contacted for the maximum 
grade that can be fabricated if the designer is proposing a grade larger than 2%. 

When two or more single-cell, precast concrete culverts are placed side-by-side, it is 
usually not possible to place the walls of adjacent cells tightly together.  The standard detail 
is to provide a 2 to 4 inch gap between the walls of adjacent cells.  This gap should be filled 
with Class I (non-structural) concrete, non-excavatable flowable fill or non-shrink grout. 

All manufacturers must have approved precast drainage product facilities in accordance 
with Section 6.3 the Materials Manual. 

33.2.2 Concrete Box Culverts 

When a concrete box culvert is selected as the appropriate structure for the site, a cast-in-
place culvert must be designed and detailed in the contract plans.  A precast concrete box 
culvert alternative is usually permitted during construction unless specifically excluded in 
the contract plans.  Speed of erection, maintenance of traffic, stream diversion problems, 
and site constraints can be minimized when the Contractor utilizes precast culverts. 

33.2.3 Three-Sided Concrete Culverts  

There are various types of proprietary, precast concrete frames, arch topped units, and 
arches available.  These units are typically used when larger culverts (spans ≥ 20 feet) are 
required.  They can be considered when scour protection can be adequately provided 
and/or aesthetics are a consideration.  They may be placed on spread footings with an 
invert slab, footings on rock, or pile-supported footings.  The advantages of the precast 
concrete arches and frames are the same as for the precast concrete box culverts, except 
that longer spans (up to 48 feet) are possible. 

When a three-sided concrete culvert is selected as the appropriate structure for the site a 
precast culvert should be the preferred option.  A cast-in-place reinforced concrete 
foundation and the channel lining must be designed and detailed in the contract plans.   
The final design of the precast three-sided culvert structure and any necessary foundation 
modifications should be completed by the Contractor’s Engineer of Record (usually the 
manufacturer). 

Sizes of precast units that are common to more than one manufacturer should be selected.  
Dimensions of the sidewalls and top slab, reinforcement size and spacing should not be 
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shown on the plans, unless necessary.  If sidewall or top slab dimensions are dictated by 
site conditions, show only the affected dimensions and indicate if they are minimums, 
maximums, or specifically required dimensions.  The assumed top slab dimension used to 
determine fill limits should be shown in the contract plans. 

A note in the contract plans shall require the Contractor to provide all design details not 
included in the contract plans.  This method should result in the most economical culvert 
design.  

33.2.3.1 Precast Arch and Arch-Topped Units  

The following guidelines should be considered when selecting a precast arch or arch-
topped culvert: 

1. Aesthetics concerns may make the use of arch-shaped units desirable.  The 
use of arch-shaped facade panels is not recommended, especially for 
hydraulic openings due to snagging of debris. 

2. The amount of skew that can be fabricated varies.  Some manufacturers 
prefer to produce only 0° skew units.  The maximum skew at which a precast 
unit should be fabricated is 45°.  The culvert orientation to the centerline of 
the highway may be at a skew greater than 45°. 

3. An arch unit is preferable for a grade separation for highway vehicles or 
railroads, when a dry conveyance environment is necessary.  The arch shape 
eliminates any ponding problems above the culvert without special fabrication 
or field adjustments that would be required for flat-topped culverts. 

4. Arch units are preferred in cases where fills above the precast units exceed 
20 feet. 

5. Precast arch-topped units are currently available in spans up to 48 feet. 

6. Arched units have been used as liners for old masonry or concrete arches in 
other States.  After the construction of a pedestal wall at the base, the units 
are slid into place.  The void between the existing arch and the liner is filled 
with grout installed through fittings cast into the liner units. 

7. Large arch units may be shipped in two pieces and assembled on site.  
Three-piece units are not permitted.  
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33.2.3.2 Precast Frame Units  

The following guidelines should be considered when selecting a precast frame (rectangular) 
culvert: 

1. Many of precast frame-type units can be fabricated with skew angles up to 
45°. This characteristic is useful when phased construction is proposed. 
When used for phased construction with shallow highway pavements, no 
temporary shoring is needed at the phase construction joint to support the fill 
or pavement. 

2. Frame units provide a simpler traffic railing/headwall connection than arch-
topped units. 

3. Frame units provide a hydraulic opening greater than arches of equivalent 
clear span when flowing full. 

4. Precast frame units can be fabricated by some manufacturers with any 
increment of span length up to 40 feet, although typical span length 
increments are 2 feet. 

5. Maximum rise of the units is normally limited to 10 feet due to shipping and 
handling considerations. If a larger rise is necessary, the designer should 
investigate the need for a pedestal wall. 
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33.3 Foundation Design 

All structures discussed in this chapter, regardless of span and height of fill, are considered 
buried structures in regard to foundation design.  Thus, there is no requirement for seismic 
analysis.  This may change in the future as more research is completed.  

For culverts with spans greater than or equal to 20 feet, foundation recommendations are 
provided to the designer in the Bridge Geotechnical Report (Phase I) and included in the 
Bridge Development Report (BDR).  Foundation design parameters for culverts with spans 
less than 20 feet are provided by the District Geotechnical Engineer or the Department’s 
Geotechnical Engineering consultant. 

The District Geotechnical Engineer or the District Structures Design Office should be 
consulted to determine the proper foundation treatment. 

33.3.1 Rock Foundations 

In the unusual case where sound rock is at or near the surface of a streambed, an invert 
slab is not required and a three-sided culvert would generally be the appropriate structure 
selected.  Concrete footings are either keyed or doweled into rock based on consultation 
with an Engineering Geologist and the District Geotechnical Engineer. 

If the elevation of the rock surface varies by 2 feet or less, the wall height should be 
constant and the footing height varied.  If the variation in rock surface elevation exceeds 2 
feet, the height of the culvert wall may be varied at a construction joint or at a precast 
segment joint.  In some cases, it may be necessary to use walls of unequal heights in the 
same segment, but this should generally be avoided. 

33.3.2 Earth or Granular Soil Foundations 

In most cases a concrete culvert will not be founded on rock, so a box culvert (four-sided) 
with an integral invert slab should be the preferred foundation treatment.  However, in 
areas of compact soil and low stream velocities, three-sided concrete culverts may be used 
if they have positive scour protection such as piles or channel lining with concrete-filled 
mattresses, gabions or riprap rubble, and spread footings founded below the calculated 
scour depth.  Three-sided concrete culverts located in stream beds, with spans equal to or 
exceeding 20 feet, must have pile supported footings when the structure is not founded on 
sound rock. 



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 
 

 
Reinforced Concrete Box and Three-Sided Culverts 33-9 

To avoid differential settlement, concrete box culverts should never be founded partially on 
rock and partially on earth.  If rock is encountered in a limited area, it should be removed to 
a minimum depth of 12 inches below the bottom of the bottom slab and backfilled with 
either select granular material or crushed stone.  Concrete culverts are rigid frames and do 
not perform well when subjected to significant differential settlement due to a redistribution 
of moments. All concrete box culverts located in streambeds should have a designed 
undercut and backfill.  The standard undercut and backfill by Section 125 of the 
Specifications for Road and Bridge Construction is 4 feet.  The District Geotechnical 
Engineer should be consulted to determine the depth of the undercut and type of backfill 
material required for sites not located in streambeds or where significant settlement is 
anticipated.  

A concrete box culvert can be considered if settlement is expected and the foundation 
material is fairly uniform.  However, the culvert should be designed to accommodate 
additional dead load due to subsequent wearing surface(s) which may be needed to 
accommodate the settlement of the box.  Precast culverts may require mechanical 
connections between units when significant differential settlement is anticipated.  Design 
Standards Index No. 291 provides criteria for cast-in-place bond beams to satisfy this 
requirement when joint openings are expected to exceed 1/8 inch.  A Geotechnical 
Engineer should provide the anticipated differential settlement, which should be included in 
the contract plans. 

If the foundation material is extremely poor and it is desirable to limit settlement, the 
problem should be referred to the District Geotechnical Engineer to determine the best 
course of action.  A typical remedy might be removal of unsuitable or unstable material and 
replacement with suitable material. 

33.3.3 Three-sided Culvert Foundation Design  

When a three-sided structure is selected for a site, a cast-in-place footing design must be 
included in the contract plans.  There are several types of culverts that may meet the 
project specifications.  The designer must decide which specific type of unit would best fit 
that particular application and use those vertical and horizontal reactions for design of the 
foundations.  The designer may contact known fabricators for design reactions.  If no 
specific type of unit is determined as most appropriate, a conservative estimate of the 
design reactions for all types should be used and the reactions included in the contract 
plans. 
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33.4 Wingwalls 

A wingwall is a retaining wall placed adjacent to a culvert to retain fill and to a lesser extent 
direct water.  Wingwalls are preferably cast-in-place, but precast wingwalls may be 
considered on a project by project basis.  Wingwalls are generally designed as cantilevered 
retaining walls however precast counterfort and binwalls may also be considered.  Cast-in-
place wingwall designs are provided by the Department’s standard box culvert computer 
program.  

Wingwall alignment is highly dependent on site conditions and should be evaluated on a 
case-by-case basis.  The angle(s) of the wall(s) on the upstream end should direct the 
water into the culvert.  It is also desirable to have the top of the wall elevation above the 
design high water elevation to prevent overtopping of the wall. 

When precast wingwalls are permitted the designer should be aware of potential conflicts 
with ROW limits and utilities.  The footprint of the footing and excavation, especially for bin 
type walls, can be extensive.  Notes should be placed on the plans alerting the Contractor 
to these requirements when they exist.  Due to skew and/or grade differences between the 
cast-in-place or precast culvert units and precast wingwalls it is necessary to provide a 
cast-in-place closure pour between the culvert end unit and precast wingwalls.  A closure 
pour is not required if cast-in-place wingwalls are used.  

When precast wingwalls are permitted the, cost shall be included in the cost of the culvert 
barrel.  No separate item is required but the estimated concrete and reinforcing steel 
quantities for a cast-in-place design should be included in the contract plans.  



Topic #625-000-007 January 1, 2006 
Plans Preparation Manual, Volume I - English Revised – January 1, 2008 
 
 

 
Reinforced Concrete Box and Three-Sided Culverts 33-11 

33.5 Headwalls/Edge Beams 

Headwalls are normally used on all culverts. In deep fills a headwall helps retain the 
embankment.  In shallow fills the headwall may retain the subbase and/or highway 
pavement and provide the anchorage area for the railing system. 

Headwalls should be cast-in-place and attached to precast culvert end segments in 
accordance with Design Standards Index No. 291.  Headwalls one foot or less in height 
with no railing attachment for single barrel precast culverts may be precast.  If a curb must 
be placed on a culvert without a sidewalk, the headwall must be cast-in-place to allow for 
the tie-in of the curb's anchor bar, unless the curb is also cast at the precast facility. 

The typical maximum height of headwalls is 3 feet.  Greater heights are attainable but are 
only used in special cases.  Headwall heights greater than 2 feet above the top slab require 
an independent transverse analysis, which is not provided by the FDOT box culvert 
program. 

Concrete culverts with skewed ends may require additional stiffening of the top and bottom 
slabs by what is most commonly called an "edge beam".  An edge beam is similar to a 
headwall or cutoff wall.  The headwall may be used to anchor guardrail posts and traffic 
railings or retain earth fill, as well as stiffening the top slab of culverts that lose their rigid 
frame action as a result of having a skewed end.  

When additional strength is required in the concrete edge beam, the following criteria shall 
be used: 

1. If there is a 1-on-2 slope to the edge beam, it will be more economical to 
increase the depth of the edge beam in order to meet the required design. 

2. When the edge beam is at shoulder elevation (anchoring guard rail and traffic 
railing), the edge beam height should be maintained and the width of the 
edge beam should be increased. 
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33.6 Cutoff Walls 

A cutoff wall is required in all culverts with invert slabs to prevent water from undermining 
the culvert.  The cutoff wall should be a minimum 24 inches below the bottom of the invert 
slab or to the top of sound rock if the rock is closer.  For culverts founded on highly 
permeable soils or with significant hydraulic gradients, the designer should investigate the 
need for deeper cutoff walls.  The cutoff wall may also act to stiffen the bottom slab for 
skewed box culverts.  

Cutoff walls shall always be specified at each end of the barrel.  When a concrete apron is 
provided, an additional cutoff wall shall also be shown at the end of the apron.  For three-
sided culverts, where the apron is made continuous with the barrel invert slab, the cutoff 
wall is only required at the end of the apron.  The wingwall footings should have toe walls 
extending close to the bottom of the cutoff wall to prevent scour around the edges of the 
cutoff wall. 

When a precast culvert is specified, the cutoff wall must cast-in-place and the cost should 
be included in the cost of the culvert barrel.  No separate item is required but the estimated 
concrete and reinforcing steel quantities should be included in the contract plans.  
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33.7 Aprons 

Box culverts can significantly increase the stream flow velocity because the concrete has a 
roughness coefficient significantly lower (i.e., smoother) than the streambed and banks.  To 
dissipate this increase in energy and to prevent scour, a riprap rubble or other type of 
revetment apron may be required at the ends of some culverts.  The District Drainage 
Engineer should be consulted to determine the appropriate apron requirements. 

When a precast culvert is specified with a concrete apron, the apron must be cast-in-place 
and the cost should be included in the cost of the culvert barrel.  No separate item is 
required but the estimated concrete and reinforcing steel quantities should be included in 
the contract plans.  
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33.8 Subbase Drainage 

Draining surface and ground water away from the culvert through the subbase is almost as 
important as the conveyance of water through the culvert.  All flat-topped or nonarched 
culverts should have a minimum longitudinal slope of approximately 1%, if possible, to drain 
the water that permeates through the pavement and subbase, away from the top of the 
culvert.  

In situations where there is low fill (< 12 inches below the base coarse) Design Standards 
Index No. 280 and Index No.289 requires additional friable base or coarse aggregate 
material above the top and along the sides of the culvert to eliminate maintenance 
problems. 

For deeper culverts, if a longitudinal slope is not possible, a 1% slope (wash), perpendicular 
to the centerline of the culvert, can be used.  The wash can be from the centerline to each 
side or all in one direction.  The wash can be formed into a cast-in-place culvert but is 
difficult to form on precast culverts.  On precast culverts, the wash can be added after the 
culvert is in place by placing a shim course of asphalt or concrete. 

An alternate solution in low fill conditions is to place a concrete pavement on top of the 
culvert.  The minimum depth of concrete required is 6 inches.  The concrete pavement is 
less susceptible to potholes than asphalt but is more costly and should have a longer 
service life.  Contact the District Structures Design Engineer for guidance when considering 
the use of a concrete pavement section.  Exclude precast units in the contract plans if there 
is concern about movement of units cracking the concrete pavement.  Post-tensioning to 
connect precast units is not recommended. 
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33.9 Joint Waterproofing 

Culverts will occasionally be used to allow the passage of things other than water, including 
but not limited to pedestrians, bicycles, trains, golf carts, wildlife, or farm animals.  In cases 
where it is desirable to have a dry environment, a waterproof joint wrap should be used to 
cover the joints between precast culvert units or to cover the construction joints in cast-in-
place culverts.  

Even though a joint sealer is always placed between individual precast concrete culvert 
units and the units are pulled tightly together, water may seep through the joint.  The 
minimum requirement for waterproofing these joints is to provide an external sealing band 
in accordance with ASTM C 877, centered on the joints, covering the top slab, and then 
extending down the sidewalls to the footing.  The purpose of the waterproofing membrane 
is to restrict seepage of water or migration of backfill material through the joints in the 
culverts and it is not intended to protect the concrete. 

The external sealing band is mandatory for precast three-sided culverts under Section 407 
of the Specifications for Road and Bridge Construction but will need to be included as a 
note in the contract plans when required for box culverts. 
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33.10 Traffic Railings 

The Department has set policy that requires highway rail to meet NCHRP 350 Test Level-3 
(TL-3) and requires bridge traffic railings to meet AASHTO LRFD TL-4 in most situations.  
See Chapter 6 of the Structures Design Guidelines for more information.  Concrete 
culverts may be highway-size or bridge-size by definition, and therefore, the guardrail 
requirements can theoretically vary by the span of the structure. 

Any roadside protection placed at a culvert should be provided as highway guardrail or as 
bridge traffic railing.  Highway guardrail should be used whenever it meets applicable safety 
standards since it is the most cost-efficient barrier type.  

The anchorage/support of the guardrail or traffic railing is determined by the amount of fill 
over the top of the culvert.  If there is more than a minimum of 4 feet of fill, a zero offset or 
greater (from the face of guardrail to shoulder break) and a 1:2 or flatter slope, use highway 
guardrail with standard length posts.  When the embankment slopes exceed 1:2 for zero 
offset or there is less than 4 feet of fill, the preferred option for guard rail depends upon the 
amount of fill and the size of the culvert as described below: 

1. Culverts with less than 5 feet outside widths (railing length) and less than 4 
feet of fill should have the posts straddle the outside of the culvert.  This 
assumes the use of standard post spacing of 6.25 feet and W-beam guard 
rail posts. 

2. Culverts between 5 feet and 20 feet outside width (railing length) and less 
than 4 feet of fill may have posts attached to the top of the box or posts 
shortened.  See Design Standards Index No. 400 for guidance on the 
appropriate option. 

3. Culverts with more than 20 feet outside widths (railing length) and less than 4 
feet of fill should have guardrail anchored into the headwall or individual 
concrete pedestals.  When the guardrail is anchored to a headwall or 
pedestal, either thrie-beam or a concrete traffic railing shall be used. 

Concrete traffic railing is generally not recommended due to the short length of culverts 
unless it is being connected to barrier along the highway.  The transition of the thrie-beam 
guardrail onto the traffic railing face will use up most of the length of traffic railing on the 
culvert.  For example, 32” F-Shape traffic railing has a 16 feet transition from the end of 
traffic railing to the end of the thrie-beam terminal connector. 

Designers should note that the location of the first and last posts is critical on culverts.  
Headwalls under guardrail should be a minimum of 18 inches wide and the base plate must 
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be located so that it is located at least 12 inches away from any construction joint or free 
end of the concrete headwall.  Placement of base plates and bolts in the top slab should be 
avoided due to anchor embedment length problems and potential damage to the top of the 
culvert barrel.  
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33.11 Design Requirements for Concrete Culverts 

Refer to the Chapter 3 of the Structures Design Guidelines for design and analysis 
requirements. 

33.12 Design Details 

When a box concrete culvert is proposed for a site, the designer is required to provide a 
complete cast-in-place design for the contract plans.  Standard details for concrete box 
culverts are provided in the Design Standards Index No. 289 (LRFD).  The contractor is 
usually permitted to substitute precast concrete box culverts for cast-in-place box culverts 
in accordance with Section 410 of the Specifications for Road and Bridge 
Construction.  The contractor may select a standard precast box culvert design in 
accordance with Design Standards Index No. 292 or provide a custom design.  Design 
and fabrication details for precast box culverts, including calculations for custom designs, 
must also comply with the requirements of Design Standards Index No. 291 and be 
submitted to the Engineer of Record for approval. 

When a three-sided concrete culvert is proposed for a site, the designer is required to 
provide either a complete cast-in-place design or a conceptual precast barrel design with a 
complete foundation and wingwall design, for the contract plans.  The contractor is 
permitted to substitute precast three-sided culverts for cast-in-place three-sided culverts in 
accordance with Section 407 of the Specifications for Road and Bridge Construction.  
Design and fabrication details for precast three-sided culverts, including calculations, must 
be submitted to the Engineer of Record for approval. 

The bar designations in Table 33.1 should be used for box culvert reinforcement: 
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Table 33.1 Bar Identification Schedule 

BAR IDENTIFICATION SCHEDULE 
C.I.P 

(LRFD) 
Index No. 

289 

Precast 
(LRFD) 
Index 

No. 292 

 
Description / Bar Location 

105 As1 Top Corner Bars  
106 As1 Bottom Corner Bars  
102 As2 Top Slab, inside face transverse bars  
103 As3 Bottom Slab, inside face transverse bars  
101 As1/As7 Top Slab, outside face transverse bars  
104 As1/As8 Bottom Slab, outside face transverse bars  
108 As4 Exterior wall, inside face vertical bars  
105/106 As1 Exterior wall, outside face vertical bars  
107    - Interior wall, vertical bars both faces  
110/111 As9 Top Slab longitudinal bars (temperature reinf.) 
109/112 As9 Bottom Slab longitudinal bars (temperature reinf.) 
113/114  Exterior wall longitudinal bars (temperature reinf.) 
115/ 116…    Interior wall longitudinal bars (temperature reinf.) 
109 As6 Bottom Slab inside face longitudinal bars (design distribution 

reinforcement) 
111 As5 Top Slab inside face longitudinal bars (design distribution 

reinforcement) 

Additional reinforcing bars and designations should be added as required.  No standardized 
bar designations are provided for three-sided culverts. 
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33.13 Computer Design and Analysis Programs 

For LRFD designs the Department’s LRFD Box Culvert Program (Mathcad) is available 
from the Structures Design Office website.  This program analyses monolithic single of 
multi-barrel box culverts with prismatic members and integral bottom slabs only.  The 
program requires input by the designer for all member thicknesses, material properties and 
reinforcing area utilizing a trial and error design methodology. 

Other computer programs are available for design of reinforced concrete culverts such as 
BOXCAR and CANDE.  Generally these other computer programs should only be used for 
preliminary designs or independent quality assurance checks.  Designers should consult 
with the State Structures Design Office before using one of these other programs in lieu of 
the FDOT box culvert program. 
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33.14 Design and Shop Drawing Approvals 

The Engineer of Record for the contract plans has design and shop drawing approval 
authority for precast concrete box and three-sided culverts.  All calculations and shop 
drawings require a quality assurance review for general compliance of contract 
requirements and for suitability of the design for the given design conditions. 

Standard precast concrete box culvert designs are available in Design Standards Index 
No. 292 for a limited number of box culvert sizes.  Modification of FDOT standard box 
culverts or design of special size box or three-sided culverts is delegated to Contractor’s 
Engineer of Record in accordance with the Section 407 and Section 410 of the 
Specifications for Road and Bridge Construction.  The Contractor shall be responsible 
for providing all design computations and details for these units. 
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